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Look what you get! 


SpeedBar’ icons provide push- Style Sheets offer instant Instant SQL connectivity 

button access to frequently used formats and lets you save for upsizing to client/server 

commands your own templates applications 

Object Inspectors” let you click Graphical Query By Example Workgroup Desktop to share 

on any object to reveal lets you get answers to questions tables, queries, and complete 

or change its properties quickly and easily applications with others 

Desktop Folders organize tables, Productivity Experts” show ObjectPAL programming 

forms, reports, and queries you the easiest way to complete language makes it easy to create 
any task Windows and client/server 

Visual Form and Report applications 

Designers are drawing tools that Multiple data formats use data 

rival graphics packages from Paradox for DOS 


and Windows, dBASE and 
FoxPro tables 


Windows—using standardized 


a Workgroup Desktop, allowing 


training and familiar applications. you to send tables, query results, 


or even complete applications to 


Upsize to client/server with anyone, anytime, anywhere in the 
instant SOL connectivity world. No wonder more client/ 


Instant plug-in connectivity to pop- | Server applications already use 


ular SQL servers like Borland 
InterBase,° Sybase/MS,° and 
Oracle give you immediate 
client/server capability. So, 
as your information needs 
grow, Paradox lets you 
“upsize” your familiar desk- 
top and network applica- 
tions, while maintaining the 
familiar, easy-to-use look 
and feel. And Paradox is 

also the only database with 


Paradox than any other PC database. 


Visual data modeling for 
forms and reports Yes No 


Object-oriented 


development environment *®S No 


Supports SQL pass-through Yes No 


Built-in workgroup support Yes No 


Complete Paradox and 
dBASE file support Yes No 








The future is built in 


No other Windows database makes 
so many powerful features so 
instantly accessible. And with its 
unique object-oriented design, 
Paradox for Windows can handle all 
your expanding information needs, 
now and in the future. 

For power, ease of use and 
complete connectivity, Paradox 
works for you, and for corporations 
everywhere. Get Paradox today, 
and you'll see why it’s the world’s 
#1 selling database. 


Borland 


The Upsizing Company 





i 
q 





Real tools for 


the real world 


Every day, people like you are 
putting Paradox® for Windows 
to work, and accomplishing a 
variety of tasks in record time. 
That’s because no other 
Windows database gives you 
this much control of your infor- 
mation, and makes it so easy to 
use. Whether you re managing 
customer mailings, coordinating 
inventories, shipping orders, 
tracking reservations, or 
providing secure desktop 
access to corporate data, 
Paradox helps you get the 


Paradox 
for Windows 


job done fast. May 11, 1993 


Database power starts 
with ease-of-use 


Paradox is easy to use. It was 
the first PC database to intro- 
duce graphical Query By 
Example to help you get the 
answers you need from your 
database quickly and easily. But 
while Paradox is easy for even 
novice users to use, there’s no 
limit to its power for application 
development. With ObjectPAL,™ 
the powerful,object-oriented 


Paradox Paradox 
for Windows for Windows 


November 1993 February 1994 








Get a look at the #1 selling 
latabase in the world 





programming language in- 
cluded, developers can quickly 
create full-blown Windows 
applications. 


All the data is 
at your command 


Only Paradox for Windows gives 
you seamless access to all the 
most popular database formats 
— Paradox for DOS and 
Windows, dBASE,® and FoxPro. 
That means you can use all the 
data available to you. 
Even on a network with 
both DOS and Windows 
users. It’s the easiest way 


Paradox 


for Window to make the transition to 


June 1994 





Paratiox 
works 
for more 
Fortune 500 
companies 
than any 
other 
latahase 


















Get Paradox for Windows today. 


and take advantage of 
our special no-risk offer 


Get Paradox for 
Windows today for only 


145" Paratlox 


sational database power made casy 


No Questions asked money-back guarantee! 


Call 1-800-386-6464, ext. 8653 


In Canada, call 1-800-461-3327. For automated FastFax 1-800-408-0001 


Copyright © 1994 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. BI 6956 
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Everyone keeps saying 
PowerPC is coming. 
We believe you'd rather know 
where it’s going. 


In the past year, no doubt you've heard quite 
a lot about our PowerPC™ family of micro- 
processors. How they offer unprecedented, 
RISC-based performance. And how, accord- 
ing to nearly every industry publication, 
PowerPC processors are poised to revolu- 
tionize personal computing. 

Yet for all this, we at 
IBM Microelectronics” 


Update 
> 


The PowerPC alliance | Division understand you 


of Apple, IBM and 


Motorola reached a 


might still have ques- 


tions. Not so much about 


significant milestone } how fast our PowerPC 


ret processors run, but how 
fabrication of the 
high performance 


PowerPC 604. 


soon you can confidently 
put them to work for you 
and your customers. 





The answers are 
closer than you think. As proof, consider 
that IBM Microelectronics has shipped nearly 
a half-million PowerPC 601” processors to 
the OEM market since September. Which 
means, by the time you read this ad, they'll 
already be powering a range of computing 
products throughout the world. ‘To quote 
John Dunkle, president of the market 
research firm WorkGroup Technologies Inc., 
“Tt won't take long for the PowerPC to turn 
up in every segment of the market.” 

And that’s only the beginning. Right now, 
our PowerPC 603" microprocessor, ideal for 
mobile and energy-efficient desktop systems, 
is available for immediate sampling. By the 
fourth quarter of 1994, we plan to begin 
volume shipments of our PowerPC 604," 

a next-generation processor targeted at the 
high performance desktop market. Close 
behind will be our PowerPC 620,” which 


PowerPC 


Circle 92 on Inquiry Card. 


will offer exceptional performance in high- 
end workstation and server applications. ‘This 
impressive timetable is due to the extraordi- 
nary scaleability of 
our PowerPC 
architecture, a 
sharp contrast to _ 
the limited head- _ 
room of CISC-based 


processors. 








Of course, our momentum isn’t confined 
to products. ‘Today, PowerPC processors are 
poised to run such popular operating systems 
as AIX, OS/2> Solaris, System 7, Windows™ 
and Windows NT," plus Taligent. In the 
not-so-distant future, PowerPC adopters 
can also look forward to the PowerOpen™ 
Environment (POE), a next-generation, 
standards-based platform. 

Need more proof? Well, major applica- 
tion developers like Adobe, Aldus, Claris, 
Microsoft, Quark and WordPerfect are busy 
creating PowerPC-based versions this very 
minute. And current DOS/Windows™ 


can already count on state-of-the-art 


users 


emulation technology for popular appli- 
cations. Most impressive of all, 


IBM Microelectronics plans to BVIE 


provide an outstanding array 
of PowerPC support, including 

software development tools, evaluation 
boards and a network of design centers. 

So as you can see, the real news isn’t 
that PowerPC is coming, but what it 
already has going for it. To learn more, call 
IBM Microelectronics at 1-800-PowerPC, 
ext. 1430 (OEMs), ext. 1440 (programmers) 


or ext. 1450 (end users). 


* Not in native mode. 
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News & Views 


OPERATING SYSTEMS 


OS/2 Gets Lean and Mean.........26 
IBM has released the first beta of a new 
version of OS/2 for Windows: a 32-bit 
operating system that will run well on 4- 
MB PCs. But support for APIs for future 
versions of Windows is uncertain. 


WIDE-AREA NETWORKS 


Hubs Branch Out of the 
Wiring Closet. ................000055530 


When combining hubs with devices that 
give users WAN access, vendors are 
making sure the components comple- 
ment each other so that the combination 
is often better than what you’d get if you 
bought the pieces separately. 


IBM Plans Ambitious Network... . . 34 
This fall, IBM will introduce Intelligent 
Communications, a set of communications 
services that span the gulf between 
different access providers, mail systems, 
delivery media, and user devices. 


NEW PRODUCT 
DEVELOPMENT 


Help for Patent Fever...............44 


New products and services are out that 
can help a developer file a patent 
application or search for prior patents. 


PROGRAMMING 


Add Seamless ZIP Support to Your 
Windows Applications..............44 
DynaZIP lets you build Windows-based 
C/C++ or Visual Basic programs that 
can read and write standard ZIP files. 


WINDOWS GRAPHICS 


CorelDraw 5.0 Adds Better 
Image-Editing Tools ................48 


CorelDraw 5.0 offers an improved 
PhotoPaint image-editing application and 
numerous new image-editing tools. 


SPEECH RECOGNITION 


Kurzweil Brings Voice Dictation 

to WindOWS..............cceeeceeees 48 
At least three Windows voice-dictation 
programs will be available by year-end. 
Kurzweil Applied Intelligence’s Voice 
for Windows 1.0 is the first. 


NEW PRODUCTS 


What’s New ................000002+-202 


The Quartet provides four PCI ports; 
Enable for Windows integrates five 
applications; and more. 
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PROGRAMMING 


Fine-Tune LANtastic 55 
BY AMIN R. ISMAIL AND RHONDA COPLEY The LANtastic API 
gives you an unprecedented degree of control over your network 
configuration. 


LOW-POWER TECHNOLOGY 


Silicon in Reverse 67 
BY PETER WAYNER Reversible logic circuits promise to radically 
decrease the power requirements of future VLSI chips. 


Low-Power Chip Technology—68 


CACHE TECHNOLOGY 


Cache Advantage 18 


BY DAVID F. BACON CPUs get the glory, but cache type and 
organization are just as critical in determining system performance. 





State of the Art | 


BUS TECHNOLOGIES 


Back of the Bus 108 
BY RUSSELL KAY 
Connecting add-on devices to 
your computer can be an 
exercise in frustration. New 
buses promise to simplify the 


process. 





SCSI and Beyond 11 
BY DINAH MCNUTT 

New standards clarify the future 
direction and higher-speed 
capabilities of this long- 
established workhorse interface for 
PC, Macintosh, and Unix 
platforms. 


Purchasing Hints, Troubleshooting 
Tips—112 





Seriously Serial li7 
BY MARK CLARKSON 

Two new serial buses contend for 
desktop acceptance—the low- 
speed Access.bus and the high- 
speed P1394/FireWire. Each has 
special strengths. 


Pumping Up the Parallel Port—118 





Fibre Channel Speeds Up 123 
BY JOHN BRYAN 

Here’s a new route to the fast lane 
on the serial superhighway, 
opening up the capabilities of 
optical-fiber connections and 
incorporating other buses and 
protocols. 





PENTIUMS 


Lab Report: 


21 Pyrotechnic Pentiums 


164 


Our application tests identify the best _ 
Pentium systems for general business and high- _ 
performance computing. | 


PROGRAMMING 


Functional Programming 
Comes of Age................. 183 
BY DICK POUNTAIN Following a 
decade of crucial research 
breakthroughs, functional 
programming languages are 
catching on, even in the realms 

of parallel programming and 
real-time systems. 


The Erlang Language—184 


CPUS 


A Different Kind of RISC ..... 185 
BY DICK POUNTAIN Hewlett- 
Packard’s PA-RISC 7200 
superscalar processor is not typical, 
and neither is its performance: It’s 
likely to hold the title of “fastest 
RISC in town” for the immediate 
future. 


Best Pentiums for 
General-Purpose 
Windows—166 


| A86DX4: A 100-MHz 
Alternative to 
Pentiums?—166 © 


Best Pentiums for 
High-Performance 
Windows—169 _ 


Best Pentiums for Unix | 
_ Applications—171 


_ How We Tested—174 | 
| Beating the Heat—176 
3 Honorable Mention—176 





Si Core Technologies 


OPERATING SYSTEMS 


System 7.5: A Step Toward 
the Future..................0.. 187 


BY TOM THOMPSON System 7.5 
is a Significant evolutionary step 
toward a new Mac OS. 








Do This Open the Network control panel. 
Do this step, then click the right arrow. 


NETWORKS 


SNMP Version 2 .............. 191 
BY WILLIAM STALLINGS 

AND BEN SMITH SNMP is 
maturing, as evidenced by the 
added functionality of SNMP 2. 





Pournelle: 

Traveling Light................ 193 
BY JERRY POURNELLE Jerry 
experiments with minimalist 
computing. 


Books and CD-ROMs: 
Embedded Systems 
Programming .................. 49 
BY RICK GREHAN, 

TOM THOMPSON, AND 

MICHAEL NADEAU 

Developing embedded systems, a 
Holocaust story on CD-ROM, and 
a look at the future of publishing. 


Commentary: 

R.1.P. Commodore 
1954-1994...... 0... eee 252 
BY TOM R. HALFHILL A look at 


the company that introduced 
millions to personal computing. 


Editorial .....2.:.000i.0ii08 10 
BY DENNIS ALLEN 
LOUIS iesideccannedewince caer 18 


How to preserve a sense of 
community in neighborhoods while 
still enjoying on-line communities. 
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PROGRAM LISTINGS 


From BIX: Join “listings/frombyte94” 
and select the appropriate subarea (i.e., 
“aug94”). 


From the UUNET:ftp to ftp.uu.net, log 
on as “anonymous,” and enter your user 
ID as your password. Type 
“cd/published/byte” and type “DIR.” 
Files appear in subdirectories by month. 


From the BYTE BBS at 1200-9600 bps: 
Dial (603) 924-9820 and follow the 
instructions at the prompt. 
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BUTE Becian ake, 


This page presents the articles in 
this issue according to computing 
platform. 


DOS/WINDOWS 


OS/2 Gets Lean and Mean....26 


Due out this fall, IBM’s new version of 
OS/2 for Windows will let users run 
DOS, Windows 3.11, and OS/2 on their 
PCs with just 4 MB of RAM. 


Add Seamless ZIP Support to 
Your Windows Applications...44 


With DynaZIP, a programmer’s toolkit 
from Inner Media, you can build Win- 
dows-based C/C++ or Visual Basic pro- 
grams that can read and write industry- 
standard ZIP files. 


CorelDraw 5.0 Adds Better 
Image-Editing Tools ........... 48 


The latest version of this Windows 
graphics suite delivers many new 
image-editing tools plus major improve- 
ments in its PhotoPaint image-editing 
application. 


Kurzweil Brings Voice Dictation 
to Windows.................005: 48 


Kurzweil’s Voice for Windows 1.0 lets 
you create text and control applications 
by speaking into a microphone. By year- 
end, you should be able to choose from 
at least two other Windows voice- 
dictation programs. 


Virus-Prevention NLMs...... 129 


BYTE tests Windows and DOS anti- 
virus software for performance, effec- 
tiveness, usability, and versatility. 


Flatbed Color 
Professionals ................. 137 


Thanks to new color scanners, you may 
not need your local color service’s drum 
scanner for image processing. The three 
scanners reviewed allow you to scan di- 
rectly into Photoshop in both Windows 
and Mac environments. Prices cluster 
around $3500 and include Photoshop. 


Blazing the Path.............. 147 


DEC’s new work-flow solution, 
LinkWorks, supports clients on the three 
most common corporate computing en- 
vironments—Unix workstations, PCs 
running Windows, and Macs—and at 
the same time contains, controls, and 
routes data objects of any type. 


Lab Report: 21 Pyrotechnic 
Pentiums. ..........cceseseeees 164 
There are more choices than ever for 
Pentium-based desktop systems. We 
rank 21 Pentium PCs with various CPU 
speeds and price points to find the best 
for a variety of applications. 
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OS/2 Gets Lean and Mean....26 


The first beta of IBM’s new version of 
OS/2 for Windows is out. It targets users 
who need the benefits of a 32-bit operat- 
ing system and the ability to run native 
OS/2, DOS, and Windows 3.11 applica- 
tions on a modestly configured PC. 


MACINTOSH 


Virus-Prevention NLMs...... 129 


BYTE evaluates an effective solution to 
the threat of computer viruses: Antivirus 
software that works as NetWare NLMs. 
We tell you which products also scan 
your Macintosh files. 


Flatbed Color 
Professionals ................. 137 


Hook one of these color flatbed scanners 
to your Mac’s SCSI port to gain some 
independence from service bureaus. 


Apple Redefines the 
Notebook................0.0085 143 


With the introduction of the 500 series 
PowerBooks this May, Apple not only 
brought the all-in-one PowerBook de- 
sign up-to-date, but set new standards. 
Tom Thompson puts the new Power- 
Books to the test. 


Blazing the Path.............. 147 


DEC’s LinkWorks delivers a work-flow 
solution to the Macintosh environment. 
LinkWorks can route and control a vari- 
ety of data objects while supporting the 
three major business computing environ- 
ments—Windows, Unix, and the Mac. 


“The” Debugger Is Aptly 
Named .............ccceeeeeees 159 


There are new choices in development 
tools that generate PowerPC object 
code. One strong choice is The Debug- 
ger from Jasik Designs. 


System 7.5: A Step Toward 
the Future..................... 187 


Apple’s new Mac OS, System 7.5, 
which runs on 680x0- and PowerPC- 
based Macs, adds several productivity 
features to the interface. Other enhance- 
ments have been added to help develop- 
ers exploit features in the future release 
of the Mac OS, code-named Copland. 


Blazing the Path.............. 147 


DEC’s LinkWorks delivers a multiplat- 
form—Unix, OpenVMS, PC, and Mac- 
intosh—work-flow system. The server 
can be an OSF/1, OpenVMS, Ultrix, 
SCO Unix, HP PA-RISC/HP-UX, or an 
IBM RS/6000 running AIX. 





SPARC Workstations to Go. .153 


If you use Sun Unix, you now have more 
options for making it portable. BYTE re- 
views three SPARC portables from RDI, 
Sun Microsystems, and Tadpole. 


Lab Report: 21 Pyrotechnic 
Pentiums..............seeeee0s 164 


New Pentium systems have enough 
muscle to run Unix, but many don’t yet 
provide software support to do so, par- 
ticularly when it comes to graphics card 
adapters. 


Hubs Branch Out of the 
Wiring Closet .................. 30 


Network managers are moving toward 
integrating WAN access into their hubs. 
Advantages of this approach include 
simplified network management, im- 
proved reliability, and enhanced man- 
agement functions. 


IBM Plans Ambitious 


A set of new communications services 
due out this fall from IBM targets mo- 
bile business users who need access to 
legacy data. Collectively called Intelli- 
gent Communications, the service will 
support a range of devices and media 
types across the network, including pub- 
lic and private E-mail, voice and voice 
mail, fax, paging, and data. 


Fine-Tune LANtastic........... 55 


Tap into LANtastic’s powerful API and 
create your own custom applications 
utilities to improve on the performance 
and security of your network. 


Virus-Prevention NLMs ...... 129 


Network usage contributes to the com- 
puter virus problem by giving viruses a 
means of storage and transport. Virus- 
prevention NLMs provide network ad- 
ministrators with an effective tool for 
combating virus infections. We test and 
rate seven of these antivirus programs. 


Blazing the Path.............. 147 


DEC’s LinkWorks multiplatform work- 
flow automation package supports 
clients on the three most common cor- 
porate computing environments: Unix 
workstations, PCs running Windows, 
and Macs. 


SNMP Version 2.............. 191 


The SNMP protocol has become the 

de facto standard in network manage- 
ment. Major enhancements of SNMP 
Version 2 include better security, 
improved performance, the ability to 
share manager information, and support 
for other transports. 
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Hard Drive 


‘opm ort 
Sierto *° 


pinnacle 


It seems impossible to find a hard drive that’s large 
enough to fit your storage needs today. That XL hard drive 
you just bought is now full. 

Introducing a solution that’s large enough to solve any 
storage problem... the Sierra 1.3 Gigabyte rewritable 
magneto-optical hard drive. It has the speed of a hard 
drive with an infinite capacity. So every time you fill up 
an optical disk, just add another one. 

You can store online data, secondary data or even 
backup your files on your Sierra optical drive. It will never 
let you down. Optical is the most reliable storage device 
available. You can erase and write over four million times 
on optical media that has a shelf life of over 30 years. Save 
XL amounts of money over magnetic media which costs 


All Trademarks and Registered Trademarks of Their Respective Owners. 





about $1.50 per megabyte, as compared to optical which 
costs only 15¢ per megabyte. Perfect for applications that 
demand XL amounts of data such as graphics, prepress, 
imaging, networking, digital audio and video, multimedia, 
and any other data intensive applications. 

So the next time you’re shopping for that XL hard 
drive... just keep the one you have and buy something 
that you will never outgrow... the Sierra 1.3GB™. To 


800-553-7070 


order or for a local reseller call: 


PINNACLE 
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International Tel. 714-727-3300 U.S. Fax 714-727-1913 
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iResearch 
Develop questionnaire 
Distribute questionnaire 
Compile results 
Client deadline 
Presentation 
Determine direction 
Execute strategy 
Create slides and overheads 
Procure equipment 
Rehearsal 
Presentation date 


Development 
| Weekly spot checks 


Produce master book 
Ship to chent 


THE CALENDAR HAS BEEN 


AROUND FOR 6,000 YEARS. WE FELT 
IT WAS TIME TO IMPROVE IT. 














Introducing new 
Microsoft’ Project version 4.0. 


As long as people have had 
things to plan, they’ve always looked 
for better ways to organize and 
manage the process. 

Now there’s software that helps 
you do it more effectively than ever. 
It helps you plan, manage 
and communicate with ease. 

With new Microsoft Project, 
planning is easier than you ever 
imagined. Simply type a list of 
what’s to be done. By whom. And 
how long they’ll need. 

Your plan is automatically con- 
verted to easy-to-read reports. 
Calendars. And charts. (Like the 


examples you can see at the left.) 


It watches how 
you work and guides you 
step by step. 
Like other programs in the 
Microsoft Office family, Microsoft 





) The world’s most 


popular business Project features IntelliSense™ tech- 
praject, pranaing nology. Simply stated, your software 
software just got By. PY oy 

hetter with now senses what you want to do 
Microsoft Project 

version 4.0. and helps you do it. 


For example, PlanningWizards 
offer suggestions as you go, to help 
you avoid problems down the line. 


Cue Cards help you set up your 


plan with step-by-step instructions 
that stay on the screen as you work. 

With GanttChartWizards, you 
just choose a greatlooking format 
and it does the rest. (Just like the 
ChartWizard in Microsoft Excel.) 

Whats this all mean? Simply 
that you can get started right away. 
And learn as you go along. 

Now it's easy to keep 

everyone in the loop. 

Chances are youre not the 
only one working on the project. 
Microsoft Project was developed 
with this in mind. 

You can now distribute reports 
through your existing electronic 
mail system* Click on a button to 
collaborate. Click to delegate. Click 
to get the status of your plan. Even 
set reminders on important tasks. 

To do all this (and a lot more) all 
you have to do is take the first step: 
Call Microsoft at (800) 671-3955, 
Dept. KZ5, for more information or 
for the name of a reseller near you. 

You'll wonder how you ever 


managed without it. 


Micresoftt 





*Some workgroup features require MAPI-compliant mail systems, acquired separately. © 1994 Microsoft Corporation. All rights reserved. Microsoft is a regis 
tered trademark and IntelliSense is a trademark of Microsoft Corporation. In the 50 United States, call (800) 671-3955, Dept. KZ5. Customers in Canada, call 
(800) 563-9048. Outside the 50 United States and Canada, call your local Microsoft subsidiary or (206) 936-8661. 
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PowerPCs from Taiwan 


IBM still 
commands a 
following, and 
a clone market 
im PowerPC 
systems is 


emerging 





At the Computex computer show in Taiwan during June, 
the big news was PowerPC systems. Computex is an an- 
nual trade show held in Taipei, where mostly Taiwanese 
manufacturers trot out their wares in an effort to sell 
them to distributors and OEMs. Getting lost in a sea of 
steel computer cases, power supplies, and the omnipresent 
“green PCs” at Computex is an easy task. Taiwan is now 
a manufacturing giant, although it isn’t generally known 
for its technological leaps and innovations. 

Nonetheless, some standout manufacturers are setting 
their own pace. Notable among these companies are U- 
Lead Software, which developed PhotoStyler, and D- 
Link, which makes sophisticated networking hardware. 
Also notable are the companies participating in the Tai- 
wan New PC Consortium, which were showing prototype 
systems that are compliant with PReP (PowerPC Refer- 
ence Platform). 

The TNPC Consortium includes companies like Tatung 
that were demonstrating working PowerPC-based sys- 
tems. Interestingly, the system motherboards did not 
come from IBM Microelectronics—like the prototype 
PowerPC systems BYTE saw at the CeBIT show in Han- 
nover, Germany, in March. Instead, these manufactur- 
ers claimed the designs as their own, and the moniker 
“TNPC” was etched alongside the circuitry on the board. 

The operating system running on the machines was a 
preliminary version of Windows NT. It was a later version 
than had been used on PowerPC systems demonstrated at 
CeBIT. Given that the TNPC demonstrations were held 
jointly with IBM (which was not showing its Power Per- 
sonal systems), it’s worth noting that none of the sys- 
tems were running OS/2 for PowerPC. 

Because the companies claim their systems are PReP- 
compliant, it’s fair to assume that the TNPC systems will 
run all five operating systems that IBM has announced its 
Power Personal systems will run: AIX with Wabi ( Win- 
dows Application Binary Interface), OS/2 for PowerPC, 
Windows NT, Solaris, and Taligent. Like the systems, 
none of the operating systems are ready for prime time. 
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Just which operating system will come with PowerPC 
systems is still in question. The key point that should 
not be lost is that no one—except Mac users—wants to 
buy desktop systems that do not adequately run existing 
Windows applications. While that point may lead a lot of 
folks to a knee-jerk decision in favor of Windows NT 
in the short term, there’s a non-Windows long-term con- 
sideration, too. 

Specifically, OS/2 for PowerPC looks promising for 
large organizations from a strategic point of view. While 
we cannot fully consider the technical merits of each op- 
erating system until all of them and the hardware sys- 
tems are available, we can ponder IBM’s announcement 
about its future. That future, according to Lou Gerstner, 
CEO of IBM, is the Workplace operating system. And 
Workplace for the PowerPC is spelled “OS/2.” 

The scenario is this: All IBM systems, from portables 
to mainframes, will eventually be based on the Power 
(as in PowerPC) architecture. That will allow all IBM 
systems to run a version of the same operating system— 
namely, Workplace. Sounds like real potential for seam- 
less integration, doesn’t it? It also sounds like Utopia, 
which it will not be. Still, it’s the argument that IBM 
will be making, and it’s going to be a compelling one. 

How long will it take for IBM to move its entire prod- 
uct line to the Power architecture, and can IBM implement 
Workplace seamlessly across all its platforms? Only time 
will provide those answers. 

Meanwhile, the TNPC Consortium is hedging its bets 
that IBM might succeed. Other companies are doing the 
same. You can expect the big rollout of PowerPC systems 
at Comdex in Las Vegas in November. There may be 
earlier announcements, but the unavoidable focus of dis- 
cussion at Comdex will be PowerPC. 

Several of the TNPC companies will be at Comdex 
to officially introduce their PowerPC systems. Some may 
carry the private label of another computer company. 
The impact of the TNPC companies, however, will be 
clear: IBM still commands a following, and as the Tai- 
wanese companies demonstrate their willingness and 
ability to deliver PowerPC systems, there will be no 
doubt that a new clone market is emerging. @ 
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THE WINDS are whipping into a frenzy 


and your senses are Jamming on a brand new 


M 


frequency. Youre in the eye of Sound Blaster, 
where all the hottest games and software are 
made to be played. Sound 
Blaster sound cards set the 
sound standard. And with 


Sound Blaster 16 SCSI-2™ 





and Sound Blaster 16 MultiCD, you get 
16-bit super-realistic audio quality. So, call 
1-800-998-5227 and crank up your wildest 
CDs or venture into the hurricane from hell. 
But if it gets too heavy, be prepared to evacuate. 


CREATIVE 


CREATIVE LABS, INC. 








CREATIVE TECHNOLOGY LTD. SOUND BLASTER, SOUND BL¢ 
PROPERTY OF THEIR RESPECTIVE OWNE 
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ULTICD AND THE SOUND BLASTER AND CREATIVE LOGOS ARE TRADEMARKS OF CREATIVE TECHNOLOGY LTD. ALL 
408-428-6600. INTERNATIONAL INQUIRIES: CREATIVE TECHNOLOGY LTD., SINGAPORE, TEL 65-773-0233 FAX 6S-773-0353. 
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Hot swap makes 
all Intel cards the best 
for Windows. 


It connects to both 
cellular and land lines. 
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Multiple speeds New International card is 1-800-538-3373 


are also available. certified in 14 countries. Call ext. 125 for details or a free 
Intel faxmodem evaluator’s guide. 
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Bonus Bundle: C Set ++ CD-ROM, OS/2 for Windows, 
KASE:Set and Experience C++-...just $249! 


If you want it all, you’ve come to 
the right place. IBM C Set ++™ 
Version 2.1 is the most 
comprehensive C/C++ 
development package you can 


buy for OS/2°. Period. 


C Set ++ can dramatically slash 
your programming time with an 
intuitive graphical interface and 
world-class optimization. Your 
applications are quick to build, 
fast to execute and easier than 
ever to modify. 


C Set ++ brings you the most complete set of class 
libraries and tools available for OS/2 development. 
It includes: 


- A User interface class library and Collection Classes 
¢ Visual debugger and Execution Trace Analyzer 
¢ Class Browser and WorkFrame/2™ Version 2.1 


* The IBM Developer’s Toolkit for OS/2 


..everything you need to make C/C++ development 
faster, easier and more hassle-free than ever before. And 
where C Set ++ stops, our 24 hour comprehensive IBM 
service and support begins. We're on call, when you call 


© 1994 International Business Machines Corporation. 

® IBM and OS/2 are registered trademarks of International Business Machines Corporation. 

™ C Set ++ and Experience C++ are trademarks of International Business Machines Corporation. 
KASEWORKS and KASE:Set are trademarks of KASEWORKS Inc. 
Windows is a trademark of Microsoft Corporation. 


Now, when you purchase the C Set ++ CD-ROM, you will 
also receive OS/2 for Windows™, the KASE:Set™ 
GUI-builder and the revolutionary Experience C++ 
tutorial... all for just $249. 


KASEWORKS™ KASE:Set provides an introductory 
level GUI-builder, speeding the pace of your 


developments... and your learning. 


Experience C++™ is the only leading-edge 
multimedia tutorial that lets you look and listen to 
detailed 
descriptions of 
every aspect of 
C++. To order 
your C Set ++ 
Bonus Bundle 
call our toll-free 
order hotline 


today! 


KAS 
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ORDER TODAY 


1 800 342-6672 


For the IBM C Set ++ for OS/2 CD-ROM 
Version 2.1. 
CD-ROM with hardcopy documentation is 

: available for $279, 3.5” disks with hardcopy 
documentation are available for $309. 
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(Runs some software fast. ) 


powereD BY| 10 see the most obvious difference between computers powered by the PowerPC’ micropro- 
moToRetA’ cessor and those based on the Intel’ Pentium” microprocessor, simply run a little software. 

What you'll see is this: PowerPC computers will run software extremely fast; in some cases as 
much as three times faster than Pentium computers. 

Why are PowerPC computers so much faster? There are two primary reasons. 

First, the PowerPC microprocessor’s advanced RISC technology features a higher performance floating 
point processor that accelerates software graphics performance. Since software is getting more graphical 
all the time, that’s very important. 

Second, major software companies are introducing new high-speed versions of their software to take 





The PowerPC Microprocessor. The RISC Chip 


©1994 Motorola, Inc. The Powered by Motorola logo is a trademark and Motorola and the ® are registered trademarks of Motorola, Inc. PowerPC is a trademark of IBM Corp. and is used by Motorola, Inc. under license from IBM Corp. OS/2 is a 


System Laboratories, a wholly owned subsidiary of Novell, Inc. Pentium is a 











lo working. 





(Runs more software much faster.) 


full advantage of the PowerPC microprocessor’s higher performance. (Interestingly, many haven't 
done the same for our competitor's microprocessor.) 

One final note on software: PowerPC computers actually run more software than computers based 
on Pentium microprocessors. With PowerPC computers, you can run Macintosh, OS/2° MS-DOS; 
Windows? UNIX’ and, soon, Windows NT"software. 

To receive your free PowerPC Information Pack: Call 44 272 447760 (24 hours a day, 7 days a week), 
fax us with your name, company details and full address on 44 272 248048 or write to us at: PowerPC 
Information Pack, Dept. UK, PO Box 643, Bristol, United Kingdom B599 1UU. 

See the difference between waiting and working. 


(MA) MOTOROLA 


registered trademark of IBM Corp. Macintosh is a registered trademark of Apple Computer, Inc. Windows NT is a trademark and MS-DOS and Windows are registered trademarks of Microsoft Corp. UNIX is a registered trademark of UNIX 
trademark and Intel is a registered trademark of Intel Corp. All rights reserved. 
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Emulation Alternatives 


Tom R. Halfhill’s article “Emulation: 
RISC’s Secret Weapon” (April) fascinat- 
ed me. But I have a question: With all the 
effort going into writing good run-time 
translators and emulators, why 
not put that effort into writing a 
good batch-mode binary-code 
translator? 

Instead of translating at run 
time every time an 80x86 pro- 
gram needs to be run, such a 
translator would just translate 
the entire program once and 
store the translated binary on 
disk. This way, the run-time 
speed would be faster because 
no time would be spent translating on-the- 
fly, and more effort could be devoted to 
optimizing the output code. With this tech- 
nique, virtually any program written for 
the 80x86 could easily be ported to the 
PowerPC (barring legal issues). 

I hope that someone reading this letter 
will develop a program to do this. I think it 
would solve the compatibility problem— 
and make my life using the PowerPC eas- 
ier as well. 

Peter Shell 
Pittsburgh, PA 


Several other people wrote with the 
same idea, and it’s already been done. 
Echo Logic (Holmdel, NJ) has a tool 
called FlashPort that translates 680x0 
binaries into PowerPC binaries. Some 
Macintosh developers are using it to 
port all or parts of their 680x0-based 
software to the new Power Macs. DEC 
has a similar technology that translates 
legacy software written for its minicom- 
puters to the Alpha-series RISC proces- 
sors. It’s not trivial, though, and there 
are legal issues that emulation neatly 
sidesteps. 

—Tom R. Halfhill 


Virtual Communities vs. the Neighborhood 


The commentary “The Introversion of 
America” by Tom R. Halfhill (May) re- 
lates directly to my experiences living in a 
circa- 1920 house—with a porch—in the 
~ small town of San Luis Obispo, California, 
and to my own ambivalence surrounding 
the prospect of virtual communities emerg- 
ing On computer networks. 

You may have read that the San Luis 
Obispo city council was considering an 
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addition to the city’s general plan that 
would require front porches on new resi- 
dential construction, with the explicit in- 
tention of fostering neighborhood interac- 
tion. I’m in love with the little town I live 
in, but artificial attempts to preserve the 
closeness of this community 
will probably be overwhelmed 
by the inevitable reasons why 
a growing population turns 
away from relationships that are 
arbitrary and involuntary. 

The front porches of our 
neighborhood are almost al- 
ways vacant. It has to do with 
the ever-expanding range of 
choices we have. When we gain 
a new freedom, we tend to ex- 
ploit it immediately without realizing what 
we're giving up. Perhaps San Luis Obis- 
po’s porch proposal and the attention it’s 
received indicate that people are starting to 
question the choices they’ ve made. Thanks 
again for your excellent essay. 

Ken Broomfield 
San Luis Obispo, CA 


There are much better ways for a city to 
foster a sense of community in its neigh- 
borhoods than requiring builders to add 
front porches. Front porches 
don’t cause social interaction; 
they facilitate the social inter- 
action that’s already happen- 
ing. What next—will the gov- 
ernment mandate fireplaces 
and hearths to promote family 
togetherness? If nothing else, 
however, at least it signals an 
awareness of the problem. 
—Tom R. Halfhill 


I appreciated your May commentary. A 
few months ago, I got a Unix/Internet ac- 
count after a long period of going with- 
out, and I have been enjoying it very much. 
But it can absorb a lot of time. Today was 
one of a series of beautiful days in Seattle, 
and | decided to turn off my computer and 
take a walk around the neighborhood. I 
took my issue of BYTE and my dog along 
with me, and I came upon your article 
while lying in the sun in the park. Thanks 
for a thought-provoking article. 
Doug Johnson 
Seattle, WA 


Superb article! While walking to the train 
station in San Bruno, I passed through a 
residential district in the downtown area. 
There stood an old house with a nice, old- 





fashioned front porch. It was encased, top 

to bottom, all the way around, with metal 
bars. Thought you’d be interested. 

Brad Taylor 

Sunnyvale, CA 


Something to Think About 


Do you think it feasible to attempt to or- 
ganize the users of Internet into a town- 
meeting-style representational democracy 
that would eventually become the author- 
ity in any disputes that might arise between 
parties in far-flung jurisdictions? 

I’d propose the enforcement of rules 
against what are now generally accepted 
forms of rudeness. For instance, I’d support 
keeping records of—and blacklisting— 
“criminals” who send mail bombs that 
crash systems, send inappropriate Usenet 
News and cross-postings, or harass peo- 
ple by sending junk E-mail. Business ad- 
vertising could also be regulated. 

David L. Nicol 
Kansas City, MO 


The kind of policing you describe proba- 
bly won’t happen on the Internet be- 
cause nobody controls it. The Internet is 
Just that—an “internetwork.” 
It’s up to the sysops on indi- 
vidual systems to decide what 
is and is not acceptable; the 
Internet now seems to thrive 
on anarchy. 

However, I believe this is 
also the Internet’s greatest 
weakness. AS more and more 
people gain access to comput- 
ers, the more unruly behavior 
we'll see. The Internet could 
eventually go the way of CB radio, 
which was ruined by nitwits who spent 
hours whistling into their microphones 
and would-be disc jockeys who played 
country-music records all night. On-line 
equivalents of these behaviors are evi- 
dent already. —Tom R. Halfhill 


Upgrading to the Old Version 


I just finished Terje Mathisen’s review of 
Novell DOS 7 (“Novell’s Newest DOS,” 


continued 
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Introducing Colorado Backup for Windows 2.0 
Tape Backup and Archival software from Colorado 
Memory Systems, the leader in tape backup solutions. 


ince 1990, Colorado Memory Systems has shipped 
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“ Explore Colorado Backup for Windows 
and the complete line of Colorado 
Tape Backup Solutions today. 
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June). While some of the problems he was 
having with OS/2 and Windows for Work- 
groups 3.11 can be avoided by turning 
DPMI=OFF in his EMM386.EXE statement, 
I sympathize with him. It seems that Mi- 
crosoft’s DPMI [DOS Protected Mode In- 
terface] implementation clashes with that 
of Novell. 

A friend introduced me to DR DOS 6.0 
years ago. After much tweaking, it worked 
flawlessly with any program I tried. De- 
spite the excellent technical assistance I 
have had from Novell, Novell DOS 7 still 
crashes randomly, with a screen dump cit- 
ing invalid commands. This happens with 
something as simple as CHKDSK. 

But I have come up with the perfect so- 
lution. Until Novell fixes Novell DOS 7, 
I’ve reverted back to DR DOS 6.0. It’s too 
bad...this DOS really would have given 
Microsoft something to strive for in its up- 
coming 7.0 version. 

Ed Berlot 
Toronto, Ontario, Canada 


That parallels my own thinking; I loved 
DR DOS 6 and hoped that Novell DOS 7 
would be good enough and stable 
enough to use on any machine. No such 
luck! —Terje Mathisen 


I am very unhappy with Terje Mathisen’s 
review of Novell DOS 7. Instead of show- 
ing the two products side-by-side in the 
real world, he suggested how much more 
“complicated” ND7 is than MS-DOS 6.2. 
Why the real, substantive differences be- 
tween MS-DOS 6.2 and ND7 were com- 
pletely bypassed is beyond me. 

I suppose if you’re a Windows user and 
are used to that “one size fits all”’ mental- 
ity, then, yes, Novell’s DOS is too much 
for you. You’ve probably got Chicago al- 
ready charged to your Visa and got dizzy 
reading OS/2’s box. Forget NextStep. 

The hope is that ND7 will inspire a war 
among operating systems: Who can pro- 
vide the best multitasking (MS-DOS 6.2 
misses), who can link the PCs in a net- 
work (Hello, Microsoft? We’re waiting!), 
and so on. The sad reality is, we’re slipping 
into a Neanderthal void as the ease-of-use 
advocates pound the daylights out of the 
functionality advocates. 

Carl H. Payne 
Orem, UT 


Executive Information Systems 


I am the architect of the data-replication 
products for IBM’s DB2 family of data- 
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base managers, so I am disappointed that 
I did not see IBM products represented in 
“The Changing World of EIS” by Karen 
Watterson (June). IBM is the only DBMS 
vendor supporting differential refresh func- 
tion among mainframe relational and non- 
relational databases, midrange and Unix 
databases, and PC databases. 

DEC was the first relational database 
vendor to have snapshot support in an 
RDBMS, with a product called VAX Data 
Distributor, around 1987. Terminology in 
the industry changed when Sybase dropped 
the term database snapshot and began us- 
ing data replication. So, if you search for 
early references in the field, you will find 
them by looking for the snapshot keyword. 

Rob Goldring 


Architect, IBM Data Propagation Products 
Santa Teresa, CA 


Who Profits from Technical Support? 


PC software companies are trying to make 
customers pay extra for technical support. 
This is a stake in the heart of personal com- 
puting. It drives the industry in the wrong 
direction and sets up the wrong incentives. 

Imagine the scene in corporate meeting 
rooms across America: Customer advo- 
cates ask, “Has our product gotten a little 
bloated? Should we do another round of 
usability testing?” And someone with a 
little smile says, “Well, perhaps we don’t 
want our product to be too easy to use. 


COMING UP IN SEPTEMBER 














Remember, support is a profit center for 
us now.” 

There’s also another factor. A neighbor 
of mine needed help in setting up her mail- 
ing list. She had no manual because she 
had “borrowed” the software. I started to 
give her my usual lecture, stressing that it 
was in her own interest to buy a legal copy. 
I started to point out the vendor’s legend- 
ary support, a toll-free number with un- 
limited free calls. Then I remembered that 
that company doesn’t offer free support 
anymore. If she wants a legal copy, she 
will have to pay a three-digit price that 
hasn’t changed much in three years. If you 
were in my place, what would you have 
said to her? 

Daniel P. B. Smith 
Norwood, MA 


FIX 


To clarify the circumstances surrounding 
Intergraph’s porting of its software to RISC 
platforms (June News& Views, page 40), 
we have been notified by Intergraph that 
its Clipper processor engineering staff be- 
came Sun employees at the beginning of 
1994 and that the software engineers who 
are porting Windows NT to Sun’s SPARC 
microprocessor are employees of Inter- 
graph’s Advanced Systems Division. The 
ASD is located in Mountain View, Cali- 
fornia, and specializes in Windows NT 
porting, development, and consulting. & 






































































































































WINDOWS NT WORKST 
JUST BELOW 


There's a vast expanse of chal- 
lenges out there. And you have to 
solve them from one workstation. 

Whether you need to run elab- 
orate manufacturing or engineer- 
ing applications, financial, archi- 
tectural, development or other 
sophisticated applications, you’ve 
got to get those complex jobs done 
more efficiently. More easily. 

And without the right operat 
ing system running underneath 
those advanced applications, youre 
dead in the water. 

That’s the reason Microsoft’ 
Windows NT™ workstation oper- 
ating system is so significant. 

This 32-bit system gives you 
high-end workstation power along 
with the productivity, ease and 
compatibility of the Windows” 
operating environment. 

All for the cost of a PC. 
Quicker analysis. Faster decisions. 

Our preemptive multitasking 
lets you simultaneously run two, 
three, or as many applications as 


youd like to. 








You can seamlessly integrate 
your favorite productivity pro- 
grams with your more complex 
business-critical applications to 
create complete business solutions. 
All on one desktop. 

Virtually crash-proof protection. 


If one application has prob- 








lems, this system keeps the others 


running. Unaffected. And impor- 
tant files and programs are secure 
from tampering and user error. 
The simplicity of Windows. 

Now you've got UNIX’ power 
and flexibility without the arcane 


commands. Because Windows NT 


“When available. Obtain free upgrade coupon at time of acquiring current product. Must provide proof of purchase. Offer only good for version upgrade to the next version of Windows NT workstation after 3.1. Please allow 8-12 weeks for delivery upon availability. 
your local Microsoft subsidiary or call (206) 936-8661. Microsoft is a registered trademark and Windows, Windows NT and Visual C++ are trademarks of Microsoft Corporation. Banyan and VINES are registered trademarks of Banyan Systems, Inc. DEC is a 


istered trademark of MIPS Computer Systems, Inc. NetWare is a registered trademark of Novell, Inc. UNIX is a registered trademark of UNIX Systems Laboratories. 


ATION. MASSIVE POWER. 


THE SURFACE. 


workstation does it all in the 


Windows environment. It’s easy to 
use and quick to learn. (And a big 
savings on training, costs.) 


Use your network. Your hardware. 
NetWare: Banyan’ VINES: 


UNIX. TCP/IP. And Windows NT™ 


Advanced Server. The most popu- 








lar networks in use today all work 

with Windows NT workstation. 
Hardware? It’s your choice. 

From the machines you have to the 


ones you dream about — Pentium} 
Intel’ 386/486, PowerPC,” MIPS; 
DEC’ Alpha AXP" And more. 


Consequently, this system is 


making waves everywhere. 

Four of the top New York 
brokerage houses have already 
chosen Windows NT worksta- 
tion. In a big way. 

As have numerous banks, air- 
lines, factories and government 
agencies. Large and small. 

There are a lot of solutions 
available for Windows NT worksta- 
tion. New versions of Microsoft 
Visual C++™ development system 
and Microsoft Office for Windows 
NT, with 32-bit Microsoft Excel 
and Word, are around the corner. 

So it’s time to get started. Time 
for you to migrate to Windows NT 
workstation. Call (800) 434-3982, 
Dept. NFS, for your free in-depth 
evaluation guide. Get Windows NT 
workstation now and we'll send 
you our next upgrade: For free. 

With all that power at your 
command, you might get a chance 


to come up for air once in a while. 


Micresoftt 





Offer good only in the 50 United States. © 1994 Microsoft Corporation. All rights reserved. In the 50 United States, call (800) 434-3982, Dept. NFS. For information only: Customers in Canada, call (800) 563-9048; outside the United States and Canada, contact 
registered trademark and Alpha AXP is a trademark of Digital Equipment Corporation. Intel is a registered trademark and Pentium is a trademark of Intel Corporation. PowerPC is a trademark of International Business Machines Corporation. MIPS is a reg- 








Your company is a kind of 
ecosystem. An intricate network 
of diverse types that all feed on 
information. Constantly. 

And, just as sophisticated sys- 
tems in the ocean are built ona 
foundation of coral, your business 
needs a dependable platform, a 
solid infrastructure on which to 
sustain itself and cultivate growth. 

The Microsoft’ Windows NT™ 
Advanced Server is that founda- 
tion. The one complete network 
operating system that gives you 
the solution capabilities of a mini- 
computer with the speed and 
price of a file server. Nothing else 
can do all that. 

The widest range of possibilities. 

No other network operating 
system runs as many business pro- 
grams or runs them as well. From 
accounting and payroll systems 
to customer tracking. 

It supports and integrates a 
whole spectrum of server applica- 
tions, networks and hardware. So 


you can find the answers to make 


WINDOWS NT SERVER. 
EVERYONE ALL THE 


better decisions. Faster. Through 
the familiar Windows" environment. 
Easy installation. Easy integration. 
It’s all in the box. A new stand- 
ard of simplicity. Ready to set up 
and manage. Even with NetWare; 


UNIX’ and SNA systems. Because 








at 





Windows NT Advanced Server 
integrates with all your networks 
that are already in place. 
Naturally, integration means 
you ve got central management 
from a single computer. Load 


balancing. Troubleshooting. The 


“When available. Obtain free upgrade coupon at time of acquiring current product. Must provide proof of purchase. Offer only good for version upgrade to the next version of Windows NT Advanced Server after 3.1. Please allow 8-12 weeks for delivery upon 
and Canada, contact your local Microsoft subsidiary or call (206) 936-8661. Microsoft is a registered trademark and Windows and Windows NT are trademarks of Microsoft Corporation. DEC is a registered trademark and Alpha AXP is a trademark of 
Corporation. MIPS is a registered trademark of MIPS Computer Systems, Inc. NetWare is a registered trademark of Novell, Inc. Sun and Net Manager are registered trademarks of Sun Microsystems Incorporated. UNIX is a registered trademark of UNIX 





ONE PLATFORM GIVES 
Y NEED TO THRIVE. 





works. All at your fingertips. 
_ Thanks to the best monitoring and 
management tools around. 

It can even accommodate 
Hewlett-Packard’ OpenView, IBM’ 
NetView’ 6000, and the Sun’ Net 


Manager: So you can manage the 





largest mixed networks there are. 


You pick the hardware. 

Choose the chips that deliver 
the best price/performance for you. 
Pentium; MIPS; DEC’ Alpha AXP” 
Single or multiprocessor. 


And this robust platform is the 


essential long-term answer, too. 

The microkernel architecture 
at the core of Windows NT 
Advanced Server means the solu- 
tions you develop today will last 
into the next century. Our object 
technology, built on this core, lets 
you leverage your current invest- 
ments as you move to new distrib- 
uted systems. 

That’s why thousands of com- 
panies have already used it to build 
rock-solid solutions for their organ- 
izations. Fact is, Windows NT 
Advanced Server has the highest 
customer satisfaction rating of any 
Microsoft product in history. 

So call us at (800) 434-3982, 
Dept. NFS, and get your free evalu- 
ation kit. Or get Windows NT 
Advanced Server now and the next 
upgrade’ is yours for free. 

Once youve got this founda- 
tion, your business might just go 


right to the top of the food chain. 





Microsoft 


availability. Offer good only in the 50 United States. © 1994 Microsoft Corporation. All rights reserved. In the 50 United States, call (800) 434-3982, Dept. NFS. For information only: Customers in Canada, call (800) 563-9048; outside the United States 
Digital Equipment Corporation. Hewlett-Packard and OpenView are registered trademarks of Hewlett-Packard Company. Pentium is a trademark of Intel Corporation. IBM and NetView are registered trademarks of International Business Machines 
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including support for Windows 
for Workgroups 3.11 and 


Ss 
Win32s applications. BYTE 
was able to evaluate a prelimi- 
nary version of the Perfor- 
mance Beta that was running 
on a 486DX/33 system with 


only 4 MB of RAM. 
When running a selection of 
sample applets (including Pulse, 


32-BIT OPERATING SYSTEMS the Klondike Solitaire game in 
auto-play mode, and the Tune 


Editor) while formatting a flop- 

| py disk ina VDM (Virtual DOS 

» Machine), the Performance Beta 

| performed well: The Tune Edi- 
tor didn’t miss a note, and Soli- 


taire played smoothly. Even 
though this is a rudimentary test 
of the Performance Beta’s func- 


tionality, it is a strong illustra- 
tion of some of OS/2’s advan- 
tages over 16-bit Windows, 


under which almost all activity 
ceases when you format a flop- 


: er eee ; ; , py disk. 
IBM is continuing its strategy of releasing customized versions of OS/2 that are targeted at Otho eae howe Bees 


different markets. A forthcoming version of OS/2 that runs well on PCs with 4 MB of RAM added to the Performance Beta 


targets users who want a robust, 32-bit operating system. to increase functionality and 
system performance. The new 


Fast Load option starts a com- 
mon Win-OS/2 session during 


DAVE ANDREWS AND MATTTRASK  }»©»©»)»)©|©.)). system start-up and can save 
50 percent or more of the time 


required to load Windows 
BM has released the first beta version of its IBM says it will add capa- applications. ATM (Adobe 


new version of OS/2 for Windows that will run Pilities to the Performance Beta ‘Type Manager) 
well on PCs with 4 MB of RAM. If the com. 7 
pany is able to meet all its mile- 
stones, it should release this new 
version of OS/2 sometime this 
fall. With the new version of O§ 
for Windows, IBM is targe 
businesses and end users who 
to run a 32-bit operating sys 
that supports preemptive m 
tasking and multithreading, w 
being able to run DOS, Wind 
3.11, and native OS/2 applicati 
on a modestly configured PC. 
new “Performance Beta,” which ° 
code-named Warp, is simila 
IBM’s OS/2 for Windows produc 
that it installs on top of a copy 
Windows that’s already present 
PC. You can get a copy of the 
version of OS/2 for Windows by : 
ing (800) Zio) 17, t shot. The ce rae paler ee : 
Workplace Shell that provides task switching, applets, drag-and-drop operation, file 


“management, aad other functions for PCs running DOS in real mode. IBM plans on releasing the Workplace Shell 
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provides OS/2’s native font 
support. The Performance 
Beta’s new configuration op- 
tion for Win-OS/2 sessions lets 
you load ATM only when you 
use it, thus saving memory and 
extra load time. 

In addition, VDM support in 
OS/2 2.1 only provided a single 
priority level for DOS pro- 
grams, and the Performance 
Beta now permits DOS tasks 
to be adjusted to 32 different 
priority levels. APM (Ad- 
vanced Power Management) 
support has been added for lap- 
tops (e.g., the AST PowerExec 
4/25SL and IBM ThinkPad 
750) that have 32-bit APM 
BIOS code. A new PlayAtWill 
object manages your PCMCIA 
slot to support the dynamic 
loading and unloading of hot 
pluggable PCMCIA adapters 
and drivers. 

IBM says it has already sold 
500,000 copies of the first ver- 
sion of OS/2 for Windows, 
which was released in Novem- 
ber 1993. Company officials 
say most of the 
product’s 
sales were 
“off-the-shelf 
retail” sales to 
end users who 
wanted mul- 
titasking and 
a more stable 
foundation from 4 
their desktop operating *@ 
system than what’s avail- * 
able in Windows 3.1. Be- 
cause of the end-user focus, the 
Performance Beta will also have 
an easy, “one-button” default 
installation option that should 
appeal to novices. Enhance- 
ments and performance tuning 
that appears in the new version 
will likely appear in a future 
version of OS/2 2.x as well. 

The Performance Beta is just 
one example of how IBM is 
customizing its operating sys- 
tem for different markets. IBM 
is adding support for today’s 
486-based and higher SMP 
(symmetric multiprocessing) 
platforms to OS/2. Also this 
year, the company plans on 
shipping its first Workplace 
(formerly called Workplace 
OS) product for PowerPC, 
which will deliver the same fea- 
tures available with OS/2 on In- 


























tel hardware today (i.e., 
IBM’s Workplace is based 
on a common set of APIs 
that are scalable across op- 
erating environments). 
But in the Intel desktop 
API wars, Windows has 
captured the majority of 
developers’ efforts. In 
terms of unit sales, OS/2 
has enjoyed modest suc- 
cess in the past two 
years, but in this regard, 
Microsoft’s Windows 
still reigns as king of the 
Intel desktop environ- 
ments. IBM says that it 
has shipped about 5 mil- 
lion copies of OS/2—as of 
early June, Microsoft claimed 
over 50 million copies of Win- 
dows have shipped. 
Noting Windows’ success, 
independent-software devel- 
opers have flocked to the plat- 
form—some developers are 
even putting their OS/2 devel- 
opment efforts aside. Last fall, 
for example, WordPerfect 
(Orem, UT) announced 
that it was suspending 
development on a 32-bit 
version of its namesake 
word processor for 
OS/2. Instead, it devel- 
oped OS/2 WPS 
(Workplace 
Shell)  In- 
tegration 
Tools that let 
WordPerfect 
6.0a for Win- 
| ™ GOWS users 
who are running OS/2 take ad- 
vantage of the WPS’s drag- 
and-drop capabilities. 
WordPerfect continues to 
use OS/2 on the server side, 
however. The next version of 
WordPerfect Office (which 
will be called Symmetry, start- 
ing with version 4.1) will in- 
clude many back-end servers 
that run on OS/2, such as the 
Message Transfer Agent and 
the post-office server. 
Symmetry 4.1’s Telephone 
Access Server, which lets re- 
mote users call in and retrieve 
their E-mail messages over the 
phone via text-to-speech tech- 
nology, is a native OS/2 server. 
“Tt had to be OS/2 because of 
the [operating system’s] sup- 
port for multithreading,” says 
Bennett Anderson, director of 
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Lotus Notes, and cc:Mail integration (from SofNet, (404) ) 


development for WordPerfect 
Office. “To do the text-to- 
speech technology is a very 
CPU-intensive operation, and 
the task manager has to do a 
good job of spreading the CPU 
cycles around to the different 
threads.” The bad news for 
OS/2 in Orem on the client side 
is offset by good news on the 
server side. Says Bennett: 
“We've built servers for Win- 
dows NT, but a lot of our cus- 
tomers are saying, in regard to 
NT, ‘Well, we’re interested [in 
NT], but maybe in 1996.’” 
Other companies are work- 
ing hard on new OS/2 applica- 
tions. Lotus Development has 
released SmartSuite 1.1 for 
OS/2, which adds new features 
such as a stand-alone Lotus 
Application Manager that lets 
you switch between SmartSuite 
applications, Lotus Notes, and 
an OS/2 window. Other Smart- 
Suite features include support 
for multithreading, multitask- 
ing, REXX (in Ami Pro), and 
IBM’s Configuration, Installa- 
tion, Distribution technology 
that supports unattended re- 
mote installation of software 
applications to networked PCs. 
Smaller companies are also 
developing for OS/2. In August, 
Athena Design (Boston, MA, 
(617) 734-6372) says it will re- 
lease Mesa 2 for OS/2, a spread- 
sheet that takes advantage of 
SOM (System Object Model), 
OpenDoc, multithreading, and 
the WPS while offering real- 
time data feeds, SQL database 


access, and an object li- 

brary for integrating Mesa’s 
spreadsheet functionality into 
custom applications. Mesa 2’s 
spreadsheet and graphics ob- 
jects will be packaged as SOM 
objects so that they can be in- 
tegrated into a line-of-business 
application. “We’re confident 
that OS/2 will continue to cap- 
ture a sizable share of the mar- 
ket for Intel and PowerPC desk- 
top machines,” says David 
Pollak, president of Athena De- 
sign, “that’s why we’re com- 
mitted to the platform.” He 
adds, “Chicago will not run on 
the PowerPC.” 

One big unanswered ques- 
tion regarding OS/2 is whether 
it will support the forthcoming 
32-bit version of Windows, 
code-named Chicago. IBM will 
only say that if its customers 
demand Chicago support in 
OS/2, it will provide it. But for 
now, OS/2 and OS/2 for Win- 
dows are attracting a few mil- 
lion users who need OS/2’s 
capabilities today and are un- 
willing to wait for Chicago. “I 
think both [Windows and 
OS/2] have their places in the 
market, and I don’t think that’s 
going to change anytime soon,” 
says Chris Shanks, product 
manager for Windows products 
at SofNet (Atlanta, GA), a 
company that sells stand-alone 
and network versions of fax 
software for DOS, Windows, 
and OS/2. “Windows has the 
bigger part of the market, but 
the OS/2 side is growing.” 
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be ignored. 


HP LaserJet printers 
for your LAN. 


Much to be done. And precious 
little time to do it. Why allow network 
and end-user snags to distract you 
from the more important things? 

The new, network-ready HP 
LaserJet 4M Plus and the HP LaserJet 
4Si MX printers work in all the most 
popular network environments. 
Direct-connect right out of the box 
with the built-in HP JetDirect network 
interface card. And move between 
network operating systems without 


firmware upgrades. 








The primary benefit to users is, 
of course, faster job completion time. 
Network-ready HP LaserJet printers 
bypass parallel-port bottlenecks. 
Maximize data-transfer speed. Provide 
bi-directional communication. And 
reduce the load on your file servers. 

Other user benefits abound. 
Automatic switching between lan- 
guages, I/Os and operating systems. 
Adobe” PostScript™ Level 2 software 
built in. And versatile paper-handling 
capabilities. 

Consider all this, along with 
legendary LaserJet reliability and 
HP’s superior service and support, 
and there's really no question. Call 
1-800-LASERJET, Ext. 8246 for 
saute) acum bab cep writ-taleyim 

Give your users network-ready 
HP LaserJet printers. Let them take 
care of themselves. Then walk away 
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You do your job. We'll do ours. 


HP LaserJet Printers 
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WIDE-AREA NETWORKS 


Hubs Branch Out of the Wiring Closet 


etwork administrators 

looking to provide en- 
hanced management, remote 
access, problem resolution, and 
LAN-to-LAN connectivity so- 
lutions for their networked 
users are increasingly turning 
to one place, their network hub 
vendor. When combining 


hubs with devices that give © 
users WAN (wide-area net- | 
work) access, vendors are © 
making sure the components — 
complement each other so that — 


the combination is often bet 
ter than what you would get if 
you had bought the pieces sep- 
arately (see the table “Advan- 
tages of Integrating WAN 
Access into Hubs’’). These de- 
velopments mark a fundamen- 
tal shift in a network hub’s role 
from a departmental wiring 
concentrator to that of the sin- 
gle point in a network that 
gives users LAN and WAN 
access. 

Today’s network managers 
are faced with trying to satisfy 
the growing demand to connect 
LAN-based users at different 
sites and to provide users with 
dial-out access to commercial 
E-mail services. Additionally, 
managers have to provide mo- 
bile workers (1.e., those who 
travel with portable computers 
or who work at home) with 
dial-in access to network re- 
sources. 

In the past, these levels of 
connectivity would be handled 
using stand-alone routers, ter- 
minal servers, communications 
servers, modems, and other line- 
termination devices such as 
ISDN terminal adapters, multi- 
plexers, and CSU/DSUs (chan- 
nel service unit/data service 
units). These devices were typ- 
ically purchased separately—a 
Forrester Research (Cambridge, 
MA) survey of 50 large U.S. 
businesses found that 60 per- 
cent of the companies bought 
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these components individually. 

However, purchasing pat- 
terns are changing. Forrester 
Research found that 54 percent 
of network managers said that 
in the future, they will buy 
WAN access products from 


their hub vendors. 

The reason for the shift is 
that a hub with WAN access 
integrated into it is easier to 
manage compared to using 
stand-alone solutions. “We can 
consolidate our entire remote- 
access solution into the hub, 
thereby improving network 
management, reliability, and 
security,” says Brian Perry, di- 
rector of information services 
at Vertex Pharmaceuticals 
(Cambridge, MA). Perry’s sen- 
timents are at the heart of the 
integration trend. According to 
Val Sribar, program manager 
for the consultancy the Meta 
Group (Reston, VA), “Manag- 
ing the total infrastructure— 
the hubs, routers, and muxes— 
is the key issue.” 

Responding to this demand, 
virtually all the major hub ven- 
dors including 3Com (Santa 
Clara, CA), Cabletron Systems 
(Rochester, NH), IBM, Optical 


Data Systems (Richardson, 
TX), and Synoptics Commu- 
nications (Santa Clara, CA), 
have introduced products to 
provide WAN connectivity. 
And a number of other 





vendors that have exper- 
tise on the WAN side, includ- 
ing Shiva (Burlington, MA), 
Xylogics (Burlington, MA), 
and Xyplex (Littleton, MA), 
have been enhancing their of- 
ferings and partnering with the 
high-end hub vendors. 

The evolution of hubs into 
the single LAN/WAN access 
point is changing the way 
WAN access products are man- 
aged. In the past, managing this 
mix of equipment was not easy 
because each piece of equip- 
ment had its own proprietary 
management system. But the 
integrated approach allows all 
devices to be managed by one 
system, typically the hub’s 
management system. This re- 
duces the complexity of man- 
aging the network. 

Besides simplifying man- 
agement, integration most of- 
ten provides better manage- 
ment capabilities. That’s 
because stand-alone WAN ac- 





cess devices, such as commu- 
nications servers, CSU/DSUs, 
modems, or ISDN terminal 
adapters, have often lacked 
even the most basic manage- 
ment utilities. 

Vendors who are integrating 
such products into their hubs 
often provide enhanced man- 
agement tools for remote man- 
agement. For instance, many 
are adding SNMP (Simple Net- 
work Management Protocol) 
support to these products. With 
SNMP, management of the 
WAN devices is easier. For in- 
stance, products that include 
SNMP agents can send alerts 
to higher-level management 
systems like Hewlett-Packard’s 
OpenView, Sun Microsystems’ 
SunNet Manager, or IBM’s 
Netview. 

Integration of WAN access 


_ products into hubs helps in 
_ other ways. Installation is typ- 


ically much easier. Rather than 
configuring separate products, 
the combination is usually con- 
figured as one device. In addi- 
tion, any conflicts between 
products can be resolved with a 
call to one vendor, thus avoid- 
ing the finger-pointing that of- 
ten takes place among vendors 
when a problem occurs that in- 
volves a number of vendors’ 
products. 

Another benefit to integrat- 
ing products is improved relia- 
bility. If separate units are used, 
they must be connected by ca- 
bles. And each cable is a po- 
tential source of failure in a net- 
work. Additionally, reliability 
is improved because there are 
fewer pieces of equipment. For 
instance, a plug-in card with 
12 integrated modems uses the 
redundant power supply of the 
hub chassis. In contrast, 12 
stand-alone modems would 
each have their own power 
supplies. 

—Salvatore Salamone 








Introducing Watcom SOL 
for NetWare 


For innovation, no one strikes faster than 
Watcom. And Watcom SQL for NetWare is no 
exception. It unleashes the performance and 
scalability that departmental and workgroup 
applications demand, in one cost-effective 
NLM database package. 


UNLEASHING CLIENT/SERVER 
SQL DATABASE POWER 


Integration in a flash. 


Watcom SQL integrates easily into your 
environment. You can continue to use power- 
ful application development tools such as 
PowerBuilder, plus a wide range of ODBC 
compliant front-end products. 


A storm of scaling possibilities, 


Watcom SQL gives you the power to scale 
your environment from standalone to multi- 
user. And your applications can be designed to 
run in both—without changes. Even database 
files created in the standalone environment can 
be copied directly to the network to be used 
with the multi-user server. 


More thunder for your buck, 


The ease of use, minimal resource require- 
ments and lightning performance of Watcom 
SQL all come at a very competitive price. 
Which makes it a cost effective way for 
professional developers, VARs and 
corporate IS departments 

to deliver a new ; 

standard of 

PC-based client/server 

SQL database solutions. 


To see the power for yourself or for 
more information call 1-800-395-3525 


Watcom 


A Powersoft Company 


Watcom International, 

415 Phillip Street, Waterloo, Ontario, Canada N2L 3X2 
Telephone (519) 886-3700 Fax (519) 747-4971 

Watcom and the Lightning Device are trademarks of Watcom International Corporation. 


Other trademarks are the properties of their respective owners. Copyright 1994 Watcom 
international Corporation. Circle 140 on Inquiry Card. 











Introducing a great 
value notebook. 





See SSS See 5 


int 





The New Satellite 12400C Series. The T2400C Series is the most 


innovative addition to our affordable Satellite family. See the clear 
advantages of Toshiba’s SVGA color displays: TFI-LCD 
active matrix or Dynamic-STN dual-scan. Harness the 


power and capacity of a 50MHz i486™ DX2 processor 








and generous 250MB hard drive. Enjoy advanced ergonomics 


©1994 Toshiba America Information Systems, Inc. The Intel Inside logo is a trademark of Intel Corporation. All products indicated by trademark symbols are trademarked and/or registered 
by their respective companies. * T2400CS, 250MB HDD. Reseller prices may differ. All prices and specifications are subject to change. Shipping, handling, and applicable sales tax not included. 


But wait, it gets better. 


Connect your CD-ROM drive 

or nearly any other peripheral 

through the standard SCSI Il 

port—a powerful first for such 
an affordable notebook. 





The optional Port Replicator 
provides one-step connection to 
monitor, keyboard, mouse, audio, 

and printers. One port for 


SCSI II and another for either 
MIDI sound or a joystick. 





Multimedia is here and now. 
An optional 16-bit stereo sound 
card, microphone, and speakers 
let you add show to your business. 
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Two separate PCMCIA slots 
for industry-standard 


expansion cards make room for 
on-the-road data/fax modems, 
networking adapters, hard drives, 
and many more options. 


Connect your joystick via the 
optional Port Replicator. 
Soar through presentations, 
handle educational programs, 


even enjoy games. 


like the rugged casing and AccuPoint™ integrated pointing device. 


And the T2400C Series really grows on you. A built-in SCSI II port yackosort: 


WINDOWS 
READY-TO-RUN 





and optional 16-bit sound card give you access to high-performance 
multimedia: audio, video, and CD-ROM. Build exciting presentations or relax 
with games. The ultra-expandable T2400C Series just gets better and better. 


Don’t wait any longer. Call 1-800-457-7777 for your nearest dealer. 


In Touch with Tomorrow 


TOSHIBA 
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WIDE-AREA NETWORKS 


IBM Plans Ambitious Network 


his fall, IBM will intro- 
duce an ambitious set of 
new communications services, 
collectively called Intelligent 
Communications, that span the 
gulf among different access 
providers, mail systems, deliv- 
ery media, and user devices. 
The aim is to hide from mobile 
customers the complexity of 
navigating different networks 
and addressing schemes, while 
letting them more easily per- 
sonalize their service options 
and user interface through 
which they communicate. 
Intelligent Communications 
supports a range of media, in- 
cluding public and private E- 
mail, voice and voice mail, fax, 
paging, and data. Customers 
can use a variety of access de- 
vices, such as a phone or cel- 
lular phone, pager, notebook 
computer, or PDA (personal 
digital assistant); the network 
will automatically transform 


messages into a format appro- 
priate for delivery to a given 
device. And subscribers will 
be able to establish rules for 
routing and handling messages 
so that, for instance, E-mail 
from the CEO will trigger a 
page, urgent messages will be 
forwarded to a fax machine at a 
hotel, and routine messages 
will stay in an E-mail box. In- 
telligent Communications will 
offer a “universal” mailbox, 
where a subscriber can check 
for messages of all types. 

The service uses the latest 
communications technologies, 
especially agents, filtering, and 
security. “We use intelligence 
to mask the complexity of the 
network, and we use agents to 
help you gather, prioritize, and 
automate handling of mes- 
sages,” says Doug Sweeney, 
the IBM general manager for 
Intelligent Communications. 
Security provisions include en- 


Information 
providers 


- Directory 


Intelligent 
Communications 



























Device 
-PFOXY — Subscriber 


A typical scenario in IBM’s Intelligent Communications network would involve one user querying 
another user’s “alter ego” to find out how to best route a message of a given type to the recipient 
at a specific moment; the response provided by the alter ego might be a user pager number or an 
E-mail address. Subscriber proxies insulate people who are sending messages from having to 
know the intimate details of a recipient’s routing path. Proxies also insulate users from details 
regarding phones, land-line modems, and other devices. With this flexible architecture, IBM aims 
to support a range of devices and media types across the network. 
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Voice, 
E-mail, 
1d f. 


Service 
proxy 


Access/egr 
firewall 


Device 
proxy 


cryption and authentication. 

The service is designed to 
be open and to ride on top of 
other systems, or, as IBM says, 
“to be neutral with respect to 
devices, networks, and back 
ends.” IBM hasn’t disclosed its 
third-party partners yet (these 
are expected to be carriers), but 
Intelligent Communications 
will work with the IBM/Mo- 
torola Ardis packet-radio joint 
venture, as well as with Prodi- 
gy, IBM’s Advantis value- 
added network, and 
the Internet. All the 
system specifica- \gue== 
tions and interfaces st 
will be published, and IBM is 
encouraging development of 
next-generation applications 
that ride on top of Intelligent 
Communications. 

In concept and architecture, 
Intelligent Communications is 
similar to the PersonaLink ser- 
vice announced by AT&T, 
which uses General 
Magic’s Telescript lan- 
guage and agents. The 
difference, says IBM, 
is that PersonaLink is 
aimed at consumers, 
whereas IBM’s service 
is for businesses (i.e., 
to give mobile users 
access to legacy data). 
Another distinction is 
that, at least initially, 
PersonaLink will re- 
quire unique devices 
and software to use it, 
whereas Intelligent 
Communications is 
more like a bridge 
among existing ser- 
vices. Over time, the 
services from these 
two giants, both bat- 
tling for primacy in 
computers and com- 
munications, will al- 
most inevitably inter- 
operate, giving users 
the benefit of choice. 

—Andy Reinhardt 








Karl Malden notwithstanding, 
“Don't leave home without it” 
could well be the motto of Data- 
sonix. The company is positioning 
its Pereos “mobile companion” as 
a portable tape backup unit. Us- 
ing tiny tape cartridges that are 
about the size of a pad of but- 
ter—yet hold over 600 MB of un- 
compressed data—you can travel 
with every file from your server in 
your briefcase, so Datasonix 
((303) 545-9500) claims. 

That might not be the most 
compelling reason to use Pereos, 
which is slated to ship in the third 
quarter. Its small size, large 






















Datasonix’s 
portable tape 
backup unit 
uses tiny tape 
cartridges that 
| can hold over 

| 600 MBof 

/ uncompressed 
_ data. 











Capacity, and relatively low price 
make it attractive for many types 
of nonnetwork backup. The prod- 
uct falls in the “genuinely cute” 
category. It weighs a mere 10 
ounces and looks like an electric 
razor mounted in a recharger. In 
fact, the tape unit detaches from 
the base, which houses two AA 
batteries. Datasonix claims a re- 
Spectable 10-MBps backup rate 
using compressed data over a 
parallel-port connection. Windows- 
based backup and data manage- 
ment software, designed specifi- 
cally for Pereos, comes with the 
package. The company expects 
the price to be less than $600. 
Tapes are about $28 each. 

Despite the respectable speed 
and what appears to be a well- 
designed software front end, 
Pereos is still a linear storage 
technology. It cannot match a 
hard drive for access speed. Still, 
such a small, battery-powered 
unit could be very useful in other 
situations. For example, its small 
form factor and low cost make it 
attractive for small or home office 
use. Or a company could buy one 
for a workgroup to share. 


—WMichael Nadeau 










































Now 


Want to get more bang for your box? Look for 
one that offers OS/2° preloaded. It won't be hard 


to find. More than 50 major PC 
makers offer OS/2—companies 


like IBM, AST”, Dell? and HP", 


to name a few. 





Right out of the box, OS/2 takes 
advantage of your new PC in ways Windows" 
simply can’t. Now DOS and Windows programs 
can run more reliably—even faster in many cases. 
OS/2 multimedia delivers superior sound, faster 


digital video and better audio/video synch. And 


unlike Windows, OS/2’s Workplace Shell” interface 


gives you more flexibility to arrange your on-screen 


desktop to work (and play) the way you do. 








A Preload 


to Greatness 








Intuitive, 
object-oriented 
interface. 


Reliably runs more than 


one program at a time-* 









Lets you print in one 
program while you work 







Comes with 
Adobe Type Manager,” 
memory manager, 
print spooler and disk 
cache program. 


Windows 3.1 


They're 
working on it. 


Good luck. 


Add-on$. 


arked boxes. 


*Pre-emptive multitasking. This ad was created by LINTAS and got to this publication on time using DOS, Windows and OS/2 programs running 
on OS/2. IBM and OS/2 are registered trademarks and Workplace Shell and “Operate at a higher level” are trademarks of International Business 
Machines Corporation. Windows is a trademark of Microsoft Corporation. All other product names are trademarks or registered trademarks of their 


respective companies. © 1994 IBM Corp. 


inside 
Spec 



















Keep dreaming. 









All systems go: Northgate’, TRICORD', Wyse and many 
more also offer OS/2 preloaded. 


There are lots of things to look for in your 


next PC. Make sure OS/2 is one of them. 
Demand OS/2 preloaded on your next PC. 


To find out more about OS/2 
preloaded, call 1 800 3-IBM-OS2. 
In Canada, call 1 800 465-7999. 


Operate at a higher level: 
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BEST OF COMDEX 


New Operating Systems Take Honors 


YTE editors scoured the 
floors at the Spring Com- 
dex show in Atlanta to find new 
products and technologies 
that will impact the in- 
dustry. IBM’s OS/2 
“Performance Beta” 
(see story on page 
26) won Best of 
Show. It also won 
the award for best 
System/Develop- 
ment Software. 
Microsoft’s OLE Cus- 
tom Controls captured the 
Most Significant Technology 
award. The architecture com- 
bines OLE 2.0 with VBXes 
(Visual Basic custom controls). 
The 16-bit VBX architecture 
was Closely tied to Visual Ba- 
sic, making it difficult for oth- 
er development tools to sup- 
port. OLE Custom Controls 
will be both 16- and 32-bit and 
may be available in the future 
on operating systems such as 
Unix and the Mac. A wide va- 
riety of applications will be able 
to host OLE Custom Controls. 
Best Rookie winner Medio 
Multimedia ((206) 867-5500) 
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publishes various multimedia 
titles, including Medio Maga- 
zine, amagazine on CD-ROM 

that integrates full-motion 
video, audio, text, and 
graphics. 

In the Multimedia 
Software category, 
Elastic Reality ((608) 
273-6585) won for 
its morphing and spe- 

cial-effects software 
for film and video pro- 






Cy 


| At 
Hsp fessionals. The program 


is available for Silicon 
Graphics, Mac, and Power Mac. 
A Windows version is slated to 
ship in the third quarter. The 
Multimedia Hardware winner 
was Video Machine Lite. From 
Fast Electronic ((415) 802- 
0772), the video-editing system 
has much of the functionality 
of the Video Machine Desktop 
Video Studio for PCs. 

In the Portable category, 
Apple’s new line of Power- 
Book 500 notebook computers 
won (see “Apple Redefines the 
Notebook” on page 143). In the 
Best System category, Inter- 
graph’s dual 90-MHz Pentium- 


based TD-4 Personal Worksta- 
tion won. The TD-4 ((205) 730- 
2000) system runs DOS and 
Windows applications natively, 
offers a high-performance 
graphics subsystem, and runs 
CAD, modeling, and imaging 
Windows NT applications. 
Number Nine ((617) 674- 
0009), which demonstrated a 
new graphics and multimedia 
board based on the Imagine- 
128, a 128-bit graphics and 
multimedia processor, won in 
the Peripherals category. In 
the Printer category, Epson 
won for its Stylus Color ink- 
jet printer that delivers near- 
photographic color images for 
about $600 ((310) 782-0770). 
Best Software winner Lo- 
tus Forms 1.0 ((617) 577-8500) 
lets you design, route, and track 
forms that automate business 
processes over cc:Mail, Notes, 
and Microsoft Mail—based 
messaging systems. In the 
Communications category, 
Scanfx from Plustek ((408) 
745-7111) delivers a multipur- 
pose scanner that can send and 
receive 300-dpi faxes and print 





Whatever 
Happenet 


The plans to make Avid 
Technologies’ OMF (Open 
Media Format) compatible 
with Apple’s QuickTime for- 
mat (see Microbytes, Octo- 
ber 1992 BYTE, page 30) 


Avid recently announced 
two renewed efforts to make 
OMF—a format for the ex- 
change of video, audio, 
graphics, and animation— 
and QuickTime work 
together. Greg Clukey, OMF 
program director at Avid, 
says that by year-end, Avid 
will release bridging software 
that lets you move multime- 
dia and data compositions 
back and forth between 
QuickTime and Open Media 
Framework Interchange digi- 
tal-media file formats. Avid 
says it is alSo working to 
make QuickTime a public 
data type within OMF files so 
that video producers can in- 
corporate QuickTime files as 
objects into their movies. 


images at up to 600-dpi for un- 
der $800. Artisoft’s CorStream 
server software ((602) 670- 
7100), which adds a dedicated 
server (based on NetWare 4.0) 
for the LANtastic peer-to-peer 
network, won in the Network- 
ing category. 












The Quickest Way for 


the CD-ROM Revolution 
to Pick Up Speed. 






Lightning Fast Quad Speed In 


Introducing the 4PleX Quad Speed CD-ROM Drive with a IMB Buffer. 


If you’ve been waiting for CD-ROM drive perfor- 
mance to really take off, get ready to hold on tight. 
The new Plextor 4PleX leaps past the capabilities 
of 2X and 8X drives, and puts you in the forefront of 
the multimedia revolution. The fastest (600KB/sec) 
data transfer rate yet seen will whiz multimedia 
video, graphics and animation across your screen, 
providing you with realism and excitement that 
slower CD-ROM drives can’t match. 


























Plextor drives are designed for maximum pertfor- 
mance and minimum downtime. They are built at 
an ISO 9002-approved factory in Japan, boast an 
industry-leading 70,000 MTBF (15% duty), and are 
covered by a two-year warranty. If you encounter 
any difficulty installing or operating a 4PleX drive, 
call our toll-free technical support line, where real 
people with real answers (CD-ROM is all they do!) 
will assist you. 













Why wait? Join the multimedia revolution with a 
revolutionary 4PleX CD-ROM drive. Call toll-free 

800-4PLEXTOR (800-475-3986) for more informa- 
tion and the name of a dealer near you. 


jr” KO) PLextor 


brochure, 








4PleX quad speed drives are available in both 
internal (standard half-height size for easy mount- 
ing in your PC) and external configurations. Both 
models feature a massive 1MB buffer, the largest 
ever found on a CD-ROM drive. They connect 

to your system through a SCSI-2 interface, which 
offers tremendous performance advantages over 
the IDE- and ATAPI-interfaces used by many 
































: ; ‘ mee “15 Questions 4255 Burton Drive 
competing drives. 4PleX drives surpass MPC-2 1 ie Before Santa Clara, CA 95054 
specifications, and are XA and Kodak Photo CD SA Purchasing A RN Re er 
multisession compatible. CD-ROM Drive” —_—_— Fax: 408-986-1010 


©1994, Plextor Corp. All Rights Reserved. 4PleX is a registered trademark of Plextor Corp. All other trademarks or registered trademarks specified are owned by their respective holders. 
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News & Views 


PERIPHERALS 


AdvanSys Uses RISC for Faster Disks 


major problem with to- 
ar. day’s fast processors is 
that it is increasingly difficult for 
I/O subsystems to keep up. As a 
result, a fast processor must often 
wait until instructions and data 
become available from periph- 
eral devices such as hard drives. 
One solution to the problem is 
faster I/O interfaces. 

A start-up called AdvanSys 
(San Jose, CA, (408) 383-9400) 
has developed two new SCSI-2 
controller chips to help reduce 
the I/O bottleneck. According to 
AdvanSys, its ASC1000 (for 
VL-Bus systems) and ASC1200 
(for PCI [Peripheral Component 
Interconnect] systems) controller 
chips are 2.5 times faster than 
other SCSI controllers. The per- 
formance figures are for I/O 





AdvanSys’s RISC for Disk Strategy 


[a AdvanSys currently supports these technologies. 
[J AdvanSys may support these technologies in the future. 


The modular nature of AdvanSys’s SCSI controller chips lets the company marry other 





bus interfaces and other peripheral interfaces to the I/O engine. In the future, the 
same AdvanSys I/O engine may be used to support Fibre Channel, Storage System 
Architecture, or FireWire peripherals, in addition to SCSI. 


automate the SCSI configuration. 

AdvanSys chips use an I/O 
engine based on the company’s 
own 10-MIPS RISC processor 
instead of using dedicated sili- 
con as Adaptec and others do. 
Also, unlike most other SCSI 
controllers that feature hardware- 
based registers, the AdvanSys 
chips contain no registers. In- 
stead, they have a high-speed 
connection to local memory that 
lets them store up to 255 I/O re- 
quests at a time, which is useful 
in a multitasking environment 
containing multiple SCSI de- 
vices. Other SCSI controllers 
must swap requests to system 
memory when the number of re- 
quests rises above the number of 
registers—usually four. 

The AdvanSys controller chips 


events handled per second, with from one 
to seven devices connected to the con- 
troller. Both controller chips are priced at 
$21.95 each in quantities of 1000. The VL- 
Bus version is available now, with the PCI 
version coming in September. 


adapters based on its controller chips. Ad- 
vanSCSI Gold ($599) is targeted toward 
servers, while AdvanSCSI Silver ($379) 
is meant for single-user systems. Both Ad- 
vanSCSI adapters automatically configure 
the I/O port address, BIOS address, and 


consist of three key components on a single 
die: the expansion bus interface (VL or 
PCI), the I/O engine, and peripheral bus 
interface. Having the bus interface on the 
controller chip reduces the chip count on 
the host adapter, which reduces design and 


AdvanSys is also selling two SCSI host 


DOCUMENT CONFERENCING 


Voice/Data Technologies to Coexist 


he promoters of two in- 
™ compatible technologies 
that let document-conferenc- 
ing applications send voice and 
data signals over the same ana- 
log phone line have avoided a 
potential standards skirmish by 
agreeing to work together for 
interoperability. Eliminating a 
battle between AT&T’s Voice- 
Span and Radish Communi- 
cations Systems’ Voice View 
should help grow the market 
for voice-and-data modems for 
analog phone lines. 
VoiceSpan, or SVD (Simul- 
taneous Voice/Data), allows a 
new kind of modem that mod- 
ulates voice and data onto a sin- 
gle carrier, letting you converse 
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on the phone while exchanging 
data files. Because it uses un- 
usual techniques for merging 
digitized voice and data, Voice- 
Span doesn’t work with some 
digital-phone switches and 
interactive-voice response sys- 
tems. VoiceView’s technique 
involves switching between 
voice and data signals. With 
VoiceView, speech is trans- 
mitted with maximum analog 
fidelity, and data moves along 
at a 9600-bps clip. But conver- 
sation ceases when you’ re send- 
ing a file or waiting for a screen 
update. 

VoiceView is economical 
because you can add it to ex- 
isting modems with a firmware 


IRQ (interrupt request) channel, as well as 


upgrade, whereas VoiceSpan 
entails sophisticated new mod- 
ulation techniques. Voice View 
supporters like Intel, Hayes, 
and Microsoft say that the low 
cost of licensing Radish’s mul- 
tiplexing technique will make it 
a cinch to add to some exist- 
ing products. 

Now AT&T has licensed the 
Radish Voice View technology 
for incorporation into its Voice- 
Span modems. This means that 
a VoiceView switching modem 
will be able to talk to a Voice- 
Span modem (which will revert 
to a switching mode). Voice- 
View modems still won’t sup- 
port simultaneous voice and 
data communications. 


implementation costs. 


—Bob Ryan 


VoiceSpan’s and Voice- 
View’s window of opportunity 
is framed by how quickly dig- 
ital telephony services like 
ISDN are deployed in the U.S. 
“Radish is not a perfect tech- 
nology for us because we’re 
assuming people have a con- 
stant line for voice,” says Gary 
Gysin, vice president of mar- 
keting for document-confer- 
encing supplier Crosswise. 
AT&T’s SVD, he says, is “a 
better approach for document 
conferencing.” Despite their 
appeal today, Gysin contends, 
both AT&T’s and Radish’s 
techniques are merely “stop- 
gaps until ISDN.” > 

—Andy Reinhardt 











. COREL ORAW! 


The Award Winning 
Graphics and Publishing Team! 










CorelDRAW 3 is so easy to use! With 
precision type control, amazing special 
$9995" : > effects and powerful illustration tools, 

CD-ROM VERSION fo CorelDRAW 3 is the ideal entry-level graphics 
package. CorelDRAW 3 includes CorelCHART, 
Corel PHOTO-PAINT, CorelSHOW, CorelTRACE 
and Corel MOSAIC. 


CorelDRAW 4 is the complete graphics solution. 
With all the power and modules of CorelDRAW 3, 
CorelDRAW 4 also includes dozens of new artistic and oo [25 9:5" 
technical enhancements, an object-orientated animation 4” . : Pr AnERSiNy 
module, OCR capabilities and multi-page layout. 


CorelDRAW 5 combines the graphics power 
of CorelDRAW and the advanced publishing 
capabilities of Corel VENTURA 5 within an 
integrated user interface. CorelDRAW 5 has all the 
modules of CorelDRAW 4 plus a revolutionary 
color management system, major gains in speed 
and performance, and hundreds of improvements. 


CD-ROM VERSION 


1-800-CD-TIGER 
1-800-238-4437 


Please mention code BLF 
* US$ plus applicable taxes 







COREL: 


4-613-728-3733 ext.28 
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Client/Server 
This Tb Your Diet. 


Now there's a way to efficiently 
manage your distributed systems. 
And to protect against security laps- 
es, corrupted or lost data, systems 
failures and backup disasters. 

It's CA-UNICENTER; the indus- 
try’s most comprehensive client/ 
server systems software from the 
leading systems software company. 
Thanks to the consistent GUI 
across all systems and functions, 
you ll be able to manage a multitude 
of operating environments froma 
single desktop. 

And CA-UNICENTER gives you absolute con- 
trol over absolutely everything: 
security, event management, job 
scheduling, archive and backup, 
help desk, inventory control, per- 





formance monitoring, resource 
accounting — you name it. 

Best of all, you can continue 
to leverage your existing hard- 





ware and software investments 
since CA-UNICENTER supports a 
broad range of platforms — from 
mainframes to UNIX to LANS. 
You also have the comfort of 


Event Management 





Problem Management knowing it’s backed by CA, with 





20 years of success in managing mission-critical 


computing. 
So why take chances? Play it safe with 
CA-UNICENTER. 


For A Free Case Study On 
Distributed Systems Management 
And Information On Seminars 
Call 1-800-225-5224, Dept. 10500. 


Learn how CA-UNICENTER can take the risk out 
of your client/server environment. 
And why you shouldn't be running your 


OMPUTER 
sSSOCIATES 


Software superior by design. 


systems — or your 






business — without it. 
Call us today. 


CA-UNICENTER 


UNIX NETWARE 0S/2 


OS/400 VSE WINDOWSNT MVS 


© Computer Associates International, Inc., Islandia, NY 11788-7000. Offer good in U.S. and Canada only. All product names referenced herein are trademarks of their respective companies. 
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News & Views 





NEW PRODUCT DEVELOPMENT 


Help for Patent Fever 


he number of software 
patents that the Patent Of- 
fice issues is rising (see the fig- 
ure “Software Patents on the 
Rise’) as companies use this 
form of intellectual property 
law to protect their intellectual 
assets. Several companies have 
introduced products and ser- 
vices that can help a developer 
file a patent application or 
search for prior patents. 
Electronic Data Systems 
(Plano, TX) recently announced 
a system that lets you search 
for the existence of patents by 
sending mail to spo_patent @ 
spo.eds.com over the Internet. 
The system, called the SPO 
(Shadow Patent Office), in- 
cludes a database of the com- 
plete text of patents issued by 
the U.S. Patent and Trade Of- 
fice after 1972. You can search 
the database in various ways 
ranging from simple keyword 
searches to a more sophisticat- 
ed approach called a concept 


Software Patents on the Rise 


Number of software 
patents issued by the 
U.S. Patent and 
Trademark Office for 
select years 


— 1984 1987 1990 
Source: EDS Shadow Patent Office 





search, in which you enter an 
entire description of an inven- 
tion. EDS offers specific text- 
only patents for $4.50 each. 
EDS’s service, however, is 
currently text only, and patents 
also have associated drawings 
and figures. After you have 
identified the patents that you 
want to examine, you can use 
services such as the one offered 
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by SmartPatents (Menlo Park, 
CA): The company will send 
you the entire text—as well as 
associated illustrations—of 
specific patents on CD-ROM. 
SmartPatents’ fee is about $100 
per patent; that may sound ex- 
pensive until you consider that 
a subscription to Lexis (Day- 
ton, OH), the electronic legal 
research service, costs $125 per 
month, $46 per hour for con- 
nect time, and additional mon- 
ey for downloads and searches. 

When you file for a patent, 
you need to include a statement 
of prior art that lists references 
that may have been published 
in a book or magazine that are 
relevant to the invention. 
Source Translation & Opti- 
mization (Belmont, MA) main- 
tains a database of over 100,000 
references to technical books, 
papers, and journals for patent 
searches. STO must perform 
the search services for now, but 
it may make the system avail- 
able on-line through a 
service provider like 
Lexis/Nexis. 

For people who 
want to avoid expen- 
Sive patent attorney 
fees, EDS and Nolo 
Press (Berkeley, CA) 
have created an elec- 
tronic version of 
David Pressman’s, 
Patent It Yourself to 
help make it easier to 
file a patent applica- 


1993 tion. The software will 


help you keep many 
of your application’s 
details straight. 

Each of these products can 
help many developers pursue 
patents for their creations while 
Saving money on expensive 
lawyer fees and search ser- 
vices. They will also be useful 
to others who wish to avoid ex- 
pensive R&D on a technology 
that someone else has already 
invented. —Peter Wayner 
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Are you 
well connected? 


t. The direct 
Lael AY'40) @ -@r6r0) a0 al si 61 nL) als KO) ari 
your HP LaserJet printers. 


These days, it’s more important than 
ever to link every printer directly to 
your network. All the more reason 
to consider HP JetDirect network 
interfaces. Of course, if you already 
have network-ready HP LaserJet 
printers, you're all set. But for all your 
other HP printers, HP JetDirect is 
the single-source solution. Because 
it transmits data at the full capacity 
of your network, HP JetDirect offers 
unparalleled speed and performance. 
And thanks to HP JetDirect’s soft- 
ware utilities, installation and man- 
agement are a snap. Call us today at 
1-800-533-1333, Ext. 8199' and find 
roLbLem AKO ainem tel com: MellKe@ mere) alelcrenleyal 
—with HP JetDirect. 


e JetDirect cards and JetDirect EX inter- 
faces support all HP LaserJet printers, 
HP DeskJet printers and HP DesignJet 
plotters 


Flash memory for software upgrades* 


Multiple protocols with automatic 
switching 


Printer-management software utilities 
such as JetAdmin and JetPrint 


Supports industry-standard SNMP- 
based network management software 


Compatible with major network 
topologies: Ethernet, Token Ring, 
Apple LocalTalk* 


Ofoyannyor-inle)Cemustnamnarerrew ttt.) (e) male Ace) ec 
operating systems: Novell NetWare, 
Microsoft® LAN Manager, Windows 
for Workgroups, Windows NT, IBM 
LAN Server, Apple EtherTalk, Apple 
LocalTalk*; UNIX®: HP-UX, SunOS, 
Solaris, SCO UNIX, IBM AIX and Ipd 





Another smart networking 
product from HP. 


: ¢ HEWLETT® 
, PACKARD 


*Not supported by JetDirect EX interfaces. tin Canada call 1-800-387-3867, Dept. 100. UNIX is a registered trademark of UNIX System Laboratories Inc. in the U.S.A. 
and other countries. Microsoft is a U.S. registered trademark and Windows is a trademark of Microsoft Corporation. ©1994 Hewlett-Packard Company RNDOO9 


NetWare 
Tested and 
Approved 
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Introducing Z‘NOTEFLEX, 
The Ultimate Multimedia Presenter 

















is se 


Audience attention spans are 
short. And if they snooze, you lose. 

So what you need is a way 
to connect with them, a way to 
make your presentations really 
worth watching. The versatile, new 
Z-NOTEFLEX system, from 
Zenith Data Systems, is sure to 
keep them wide-eyed and end- 
lessly entertained. 

With the Z-NOTEFLEX system, 
you get all the capabilities of a multi- 


media workstation built around a ore 


up to 
IntelDX4" 75MHz processor 
16-bit business audio 
active-matrix, 256-color 
LCD display 


powerful notebook computer. So, 
not only can you take the show on 


the road, you can carry it around 
y ty FLEXSITE 


i LCD displ tand 
in your hand. isplay stan 
FLEXBAY 
battery charging bay 
floppy drive bay 


Inside the Z-NOTEFLEX, a high- 


speed Intel 486 processor and a 
FLEXDOCK 


enhanced port replicator 
two type-II PCMCIA slots 
networking module 


fast local bus deliver sharp, 256- 


color images and full-motion video 
FLEXSHOWt 
double-speed CD-ROM drive 
amplified stereo speakers 
two type-II PCMCIA slots 
integrated power supply 


that are sure to get attention. 
Particularly when the LCD display 
is detached and positioned in 
your viewers’ direction? 


And, of course, no multimedia- 





ready system is complete without 


a CD-ROM drive** 


Video, however, is only part of 


the picture. Because with built-in, | Multimedia PC 


ZENITH 


DATA SYSTEMS 





|6-bit audio, a microphone and 
tereo speakers, the Z-NOTEFLEX 
ae is truly (pardon the 
»xpression) a sound investment. 
Modularity is another 
ttribute of the versatile 
NOTEFLEX system. The note- 
ook’s processor, memory, 

ives and display are all user- 
eradable. And optional 


_EX modules and PCMCIA slots 


support a wide range of system 


enhancements, multimedia and 
peripheral solutions. 

So to keep things simple, 
the Z-NOTEFLEX comes custom 
configured. You order the fea- 
tures you want today, then add 
others as the need arises. 

When you think about it, no 
other notebook makes it so easy 
to connect—with co-workers, 
with customers, in the office, or 
out in the field. But that’s the 
kind of thing people are learning 
to expect from ZDS. 

To see what you can expect 
from the Z-NOTEFLEX, call us. 
Your audience will thank you. 


1-800-841-5881, Ext. 5121 


MAKE THE CONNECTION 


Copyright © 1994 Zenith Data Systems Corporation. Zenith Data Systems Corporation is 2 Bull company. Z-NOTEFLEX, ZDS and “Make The Connection” are trademarks of Zenith Data Systems Corporation. MPC2 certification mark is owned by the Multimedia PC Marketing Council, Inc. 
IntelDX4 is a trademark and the Intel Inside logo is a registered trademark of Intel Corporation. *With the optional FLEXSITE video stand_**CD-ROM available in FLEXSHOW component only TFLEXSHOW unit requires AC power. Specifications are subject to change. 
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News & Views 


WINDOWS GRAPHICS SUITES 


CorelDraw 5.0 Adds Better Image-Editing Tools 





Stephen Arscott, a graphics artist at the Arscott, Ticar 
& Kobli Integrated Communications advertising firm, 
won Best of Show at the CorelDraw World Design 
contest. He used CorelDraw 4.0’s freehand drawing 
tools to draw the two people and powerlines (i.e., 
customized shapes from the pen tool) to create the 
feathers in the headdress. 


he new CorelDraw 5.0 offers a signif- 

icant improvement in the PhotoPaint 
image-editing application, as well as nu- 
merous new image-editing tools. Corel- 
Draw 5.0 ($695 for the CD-ROM version, 
(613) 728-8200) offers morphing support 
in the CorelMove animation application, a 
run-time engine for the CorelShow presen- 
tations module, more consistent menus, an 
Adobe Acrobat reader for Corel Ventura, 
support for PhotoShop plug-in filters and 
many other features. Users say these are 





CorelDraw 5.0’s highlights: 

¢ New lenses These let you apply photo- 
graphic effects to any graphical object. 
Once you apply the lens, the object main- 
tains its status as an editable vector im- 
age. “With the transparency lens, you can 
overlay a semitransparent object on top of 
another drawn object to create a tinted 
window effect,” says David Metcalf, pres- 
ident of DM2 Design (Cape Canaveral, 
FL), a multimedia and publishing con- 
sulting company. “Before, you had to fake 
a transparency by manually modifying col- 
ors.” Metcalf also says the magnification 
lens is useful for technical illustrators who 
need to magnify a portion of an image. 

¢ PowerClip Used to mask objects by past- 
ing them into other objects, PowerClip lets 
you take an image and place it into anoth- 
er object, such as a circle. You can also 
use it to paste an image of a person’s face 
into letters that spell out the person’s name. 
¢ Better color management Corel incor- 
porates the color management technology 
of Candela (Burnsville, MN) for improved 
color consistency among desktop periph- 
erals like scanners, printers, and monitors. 


SPEECH RECOGNITION 


Kurzweil Brings Voice Dictation to Windows 


¢ Better support for OLE 2.0 You can 
now drag and drop images among the var- 
ious CorelDraw 5.0 applications. OLE’s 
in-place editing will only be supported in 
Corel Ventura 5.0, the desktop publishing 
program that ships in August. 

¢ Much improved image editing Photo- 
Paint, first introduced in CorelDraw 3.0, 
is vastly improved and can now compete 
with high-end imaging programs like Mi- 
crografx’s Picture Publisher, users say. 
PhotoPaint now lets you move and edit 
photographic images on separate inde- 
pendent layers, and improved memory 
management lets you work with much 
larger images than previously. In fact, 
Corel will release PhotoPaint as a stand- 
alone program for $199 (CD-ROM ver- 
sion) this summer. “Low-cost scanners 
and low-cost color output devices, com- 
bined with high-powered PCs, are fueling 
the interest in image editing,” says David 
Huss, director of technical marketing at 
Express Star Systems (Austin, TX). 
“PhotoPaint is the everyday person’s 
photo-editing package without the high 
price tag.” —D.A. 


er looking for a more 
“hands-off” approach to 


interacting with their PC run- 
ning Windows should be able 
to pick from at least three voice 
dictation programs by the end 
of the year. Kurzweil Applied 
Intelligence (Waltham, MA, 
(617) 893-6525) has released 
Voice for Windows 1.0, a $995 
program that lets you create 
text and control Windows ap- 
plications by speaking into a 
microphone. At press time, at 
least two other companies were 
working on Windows speech- 
dictation programs: Dragon 
Systems (Newton, MA), which 
already has a dictation program 
for DOS, says it will release a 
Windows version this summer, 
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while IBM is expected to re- 
lease a Windows version of the 
company’s Personal Dictation 
System this year. 

Kurzweil’s Voice for Win- 


d - DAVETEST.DOC 


urzweil is the first voice recognition system for 
eyboard and the mouse to develop an easy approach to 


1: room : 
12. : 





dows lets you dictate speech at 
the rate of about 50 words a 
minute. You can also use the 
program to open and close files 
and perform operations like cut- 
ting and pasting. The program 
doesn’t require training—you 
can use the program as soon as 
you install it—but you can im- 
prove the program’s ability to 
recognize your spoken words 
in brief training sessions. While 
trying out Kurzweil Voice for 


Kurzweil’s Voice for Windows dictation 
program delivers a significant level of 
hands-off operation and should appeal 
to anyone with limited typing skills or 
whose job is keyboard- and mouse- 
intensive. The program is speaker 
independent, but you can improve its 
recognition accuracy in brief training 
sessions (shown). 


Windows, I was able to dictate 
text at a rate of about one word 
per second, with one or two 
mistakes per paragraph. 

The package includes Kurz- 
weil’s 16-bit, DSP-based (dig- 
ital signal processor) sound 
board with a microphone. The 
company says future versions 
of the program will support 
DSP-based sound boards from 
third parties. Voice for Win- 
dows requires a 33-MHz, 486- 
class PC and 8 MB of dedicated 
RAM to support a 30,000-word 
active vocabulary (16 MB of 
RAM for the 60,000-word 
vocabulary). These are not min- 
imal hardware requirements, 
but then voice dictation is not a 
lightweight application. —D.A. 


ILLUSTRATION: JOHN CORBITT © 1994 
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Snap into the future with the LEO DES/IGNote 
which provides full flexibility and upgradeabill- 
ty in a modular package. The interchangeable 
LCD allows effortless upgrades from a mono 
STN display to either a color dual-scan STN 
or color TFT display. The removable HDD 
lets you swap drives with up to 500 MB of 
storage, and you can also replace the 3.5" 
FDD with additional modules./ntergrated 
with VESA local bus VGA Graphics, a 
built-in trackball, a built-in micro- 
phone and speaker for on-board 
audio, ports for PCMCIA type 
I! or Ill, a choice from a full 
line of CPUs, and a host of 
y other innovative features, 
the LEO DES/GNote is the most 
powerful and versatile notebook 
solution around. 


Authorized Distributor: 


she tegen | SMB COMPUTERS SEH Computer-System-Vertriebs GMBH 
: 92-51-564737 FAX: 92-51-564737 TEL: 971-4-517070 FAX: 971-4-511191 TEL: 49-618-495010 FAX: 49-618-495088 
NATION-TECH SDN.BHD. READ ARABIA COMPUTER CORP. AL MULLA & BROTHER CO. W.LLL. 
TEL: 60-3-9852899 FAX: 60-3-9853466 (LEO MIDDLE EAST REPRESENTATIVE) TEL: 002-965-244-5040 FAX: 002-965-243-7285 
TEL: 966-1-4771037 FAX: 966-1-4774913 BYTE COMPUTER TEL: 002-972-3-5765511 FAX: 002-972-3-7516615 
GOOD LUCK IMPORT EXPORT Co., Ltd. TEL: 98-21-2276665 FAX: 98-21-2009648 AMERICAN TECHNOLOGIES, INC. 
TEL: 662-2132800 FAX: 662-2125810 ICL SOUTH AFRICA IE Oe Pie arltenor-e ieee 
TEL: 2711-314-1 -314- 
023 FAX: 2711-314-2299 
—- : 
aw Lams First International Computer, Inc. 
een PLASTICS REAR BUILDING FIC EUROPE BV Tel: 31-73-148555 ~~ Fax: 31-73-145546 FIC SPAIN _ Tel: 34-1-3070343 Fax: 34-1-3071463 
reas ee FIC USA Tel: 1-510-2527777 Fax: 1-510-2528888 FIC HK Tet: 852-677-3713 Fax: 852-677-4055 
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Telex 23056 Charlene FIC JAPAN Tel: 8 ] -3-546 ] =? ] 8 ] Fax: 8 ] -3-546 1 -2345. * Specifications subject fo change without notice The Intet Inside logo is a trademark of Intel Corporation 
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ESC One el Hardware 







LASER PRINTER FOR COLOR- 
CRITICAL APPLICATIONS 


Océ’s (Loughton, U.K.) 6460 is 
a desktop color laser printer. You 
can use it to add color highlights 
to or incorporate full-color im- 
ages into documents such as 
spreadsheets, proposals, finan- 
cial reports, and presentations. 
The 6460 can print vivid colors 
and black text and images at a 
resolution of 300 dpi on the same 
page and on various paper stocks 
and transparency films. 

For perfect color registration, 
the Océ 6460 transfers an entire 
color image to paper in a single 
pass. Three resident color man- 
agement technologies ensure that 
images on-screen are accurately 
translated onto the final page. 
The 6460 provides a Colorimet- 
ric matching system and supports 
color-matching systems. 

The Océ 6460 (£11,000) has 
12 MB of expandable memory, 
uses the 25-MHz 80960CF RISC 
processor, and has a 60-MB hard 
drive. It can print at or near its 
rated engine speeds of 8 ppm for 
black and white and 2 ppm for 
color. It’s supplied with 65 built- 
in scalable fonts for PostScript 
printing and support for True- 
Type fonts. The 6460 comes 
with a 250-sheet input tray; a 
second one is available as an 
option. 

Phone: +44 81 508 5544; 
fax: +44 81 508 6689. 
Circle 1425 on Inquiry Card. 


FLAT MULTIMEDIA COLOR LCD 
MONITOR > 


? Only 75 mm thick, the 
Sharp Electronics 
(Hamburg, Ger- 
many) QD-100MM 
flat LCD monitor 
comes with connec- 
tions for computer, 
video, and S-video 
devices. The TFT 
LCD screen has a di- 
agonal measurement 
of 26 cm and can display 
16 million colors. The 640- by 
480-pixel VGA/Mac II resolu- 


tion gives you sharp re- 
production of comput- 
er images, documents, 
illustrations, animations, 
and photos. The moni- 
tor can display video 
recordings in PAL, 
NTSC, or SECAM stan- 
dards or directly from a 
video camera. The QD- 
100MM monitor oie 
deutsche marks) 1 

cludes a monaural pease 
Phone: +49 40 23760; 
fax: +49 40 23762510. 
Circle 1428 on Inquiry Card. 


AUTHORIZATION BUTTONS 


To counter the problem of restricting access to data on dis- 
tributed PC networks and eliminate the need for multiple cone 
words, Dallas Semi- gua : 
conductor has 
_ designed an easy-to- 
use authorization 
control system. Us- 
ing the system, 
called Dallas SignOn 
(call for price), man- 
agers can distribute 
computers yet cen- 
trally control the 
right to use distrib- 
uted networks. Each user has a small button that contains 
data. Programmed by the network manager, the button data re- 


places a password as the identifying mechanism that the net- 


work server uses to authenticate access requests. 

_ Button readers, retrofitted to PCs and workstations (via an 
1/0 port), facilitate the log-in process. Instead of typing a 
password, users touch a button to request system usage. 
Server-based software checks the button data against infor- 
mation stored in a database on the server to validate the 
user’s authenticity. 

Once on the network, each user’s file request is checked 
transparently against the server database, which contains 
additional information verifying the files to which the user 
has been granted access. You can extend the single sign-on 
feature to mainframe- and minicomputer-based software ap- 
plications. An API lets enterprise software vendors use the 
Dallas SignOn database to authenticate access to their 
applications. 


Contact: Dallas Semiconductor Corp., Freeport, U.K., 
+44 21 782 2959; fax: +44 21 782 2156 








> . 
Circle 1421 on Inquiry Card. 


If you would like your new product considered for publication in the international sec- 
tion of BYTE, send press releases to BYTE, Attention: Martha Hicks, One Phoenix Mill 
Lane, Peterborough, NH 03458, U.S.A., (603) 924-2638, fax (603) 924-2550. 

















PROTECT YOUR 
SOFTWARE ASSETS 


MemoPlug protects your software 
against unauthorized access and 
duplication. The package com- 
bines a hardware key and a soft- 
ware package. Each MemoPlug 
(call for price) contains its own 
code, serial number, and version 
number. Once you connect the 
plug, it operates transparently to 
printer operations and is easily 
daisy chained with other plugs. 

EliaShim Microcomputers’ 
(Haifa, Israel) package uses two 
methods to protect your soft- 
ware. The first is the envelope 
method, which creates an enve- 
lope-like shell around .EXE and 
.COM files and encrypts them. 
The second method uses linkable 
routines in conjunction with the 
envelope method. 

Containing all the features of 
MemoPlug, LANPlug (call for 
price) protects an entire network 
when you fit it onto one work- 
station or on the server. It is ful- 
ly compatible with NetWare, 
LAN Manager, and all NetBIOS- 
based LANs. ClockPlug (call for 
price) is a time-limiting key that 
protects against the illegal du- 
plication of software. You pro- 
gram it with the period of time 
the software can be used and, 
once the time runs out, the pro- 
gram aborts. NECPlug (call for 
price) guards against software 
piracy in the Japanese NEC en- 
vironment. 

Phone: +972 4 516111; 
fax: +972 4 528613. 
Circle 1426 on Inquiry Card. 
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QUIET COLOR DOT-MATRIX 
PRINTER v 


Perfect color print quality and a 
noise level below 46 dB are two 
major benefits of the SP-2417, 
the latest 24-pin dot-matrix print- 
er from Samsung Computers and 
Peripherals (Surbiton, U.K.). It 
offers a graphics resolution of 
360 by 350 dpi and two print- 
speed modes, draft and letter 
quality. In draft mode, print 
speed is 160 cps (10 cpi) and 192 
cps (12 cpi); in letter-quality 
mode, the SP-2417 prints at a 
speed of 53 cps (10 cpi) and 63 
cps (12 cpi). 

A unique paper tray in the 
front holds up to 50 standard 
sheets. Other paper-handling fea- 
tures include paper parking, pa- 
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per feed, a push tractor, auto- 
matic paper loading, friction 
feed, and a micro-adjustment re- 
verse linefeed. Resident fonts in 
the SP-2417 (color, £192; mono, 
£161) include letter-quality 


Courier, Letter Gothic, Roman 


Sanserif, Prestige-Elite, and 
Script, as well as a draft font. 
Enhancement features include 
condensed, emphasized, double- 
width, double-height, double- 
strike, italic, underline, and sub- 
script/superscript. 

Phone: +44 81 39] 8257; 

fax: +44 81 974 2782. 

Circle 1435 on Inquiry Card. 


PLAIN-PAPER FAX MACHINES 

Three plain-paper fax machines 

from Oki Systems (Slough, U.K.) 
include the Okifax 2200, 2400, 
and 2600. The Okifax 2200 


: (£2095) is a cut-sheet plain-pa- 


per LED desktop fax ma- 
chine, capable of serv- 
ing five to 50 users and 
processing 1000 to 
2000 transactions per 
month. Features in- 
clude 40 one-touch and 
70 two-touch buttons; 
five separate group dialing 
lists; 256 KB of standard 
memory (upgradable to 2 MB), 
which can store 16 A4 pages; and 
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a 250-sheet paper tray. 

With its high memory capac- 
ity and mailbox facilities for 
confidentiality, the Okifax 2400 
(£2595) is an ideal office work- 
horse, handling 2000 to 5000 
transmissions per month. Dual 
access allows it to carry out 
multiple functions simultane- 
ously. Other features include 40 
one-touch and 120 three-digit 
memory buttons, 40 group di- 
aling lists, remote access with 
Touch-Tone, and a 14.4-Kbps 
modem. 

At the top of the series, the 
Okifax 2600 (£2995) can handle 
between 5000 and 6000 transac- 
tions per month. It has a maxi- 
mum memory capacity of 9 MB 
(standard memory is | MB, or 
approximately 60 sheets) and se- 
quential broadcast and broadcast 
initiate functions that let you 
transmit a document quickly and 
cost-effectively between multi- 
ple locations. The 2600 also pro- 
vides 64 gray scales, excellent 
blacks, and A3 capacity. 
Phone: +44 753 819819; 
fax: +44 753 819871. 

Circle 1429 on Inquiry Card. 





MULTITASKING DESKTOP 
SHEET-FED SCANNER 


The ScanMan PowerPage, a 
portable desktop device, can scan 
an A4 page in one pass. This is a 
256-gray-scale scanner with a 
Windows interface for graphics, 
OCR, fax, and copying facilities, 
and it plugs into your PC’s par- 
allel port. You can also lift its lid 
and use it as a power-driven 
hand-held scanner. Bundled soft- 
ware includes OmniPage Direct, 
which converts the scanned page 
into ASCII format and lets you 
import the scanned information 
into popular word processors. 


ELS CU MULOHeliel Hardware 


You can edit documents scanned 
in 256 gray scales using the tools 
available in FotoTouch Color. 
To operate as a fax (with a fax 
modem connected), ScanMan 
PowerPage (£499) includes Del- 
rina’s WinFax Lite. You can also 
use the scanner from Logitech 
(Windsor, U.K.) as a mini pho- 
tocopier, scanning and sending 
documents directly to a printer. 
Phone: +44 344 §91313; 

fax: +44 344 891151]. 

Circle 1431 on Inquiry Card. 


ACORN RISC PCS 

Powered by the 32-bit ARM 610 
RISC processor, Acorn Com- 
puters’ (Histon, U.K.) Risc PCs 
offer 24-bit color capability that 
supports resolutions of up to 
1600 by 1200 pixels; a second- 
processor capability, offering 
users access to environments 
such as DOS and Windows; the 
RISC OS multitasking operating 
system; and multichannel stereo 
sound on all models. 

The Risc PC (£1249 to £1699) 
comes with support for up to 256 
MB of RAM and2 MBof VRAM, 
a hard drive (a mini- 
mum of 210 MB), 
video playback, a 
built-in speaker and 
stereo headphone 
socket, and the 
AKF60 SVGA 14- 
inch monitor. Options 
include a CD-ROM 
drive, Ethernet support for both 
thick- and thin-wire media, and an 
AKEF85 17-inch monitor. 

The base system contains a 
3'/-inch floppy drive, a hard 
drive, a vacant 5'4-inch drive 
bay, two available expansion 
slots, and space for a network 
card. Each additional system lay- 
er or Slice lets you add a 3'4-inch 
device, a 5'/-inch device, and 
two more expansion cards. You 
can add up to six additional 
slices, with a maximum of eight 
expansion cards per system. 
Phone: +44 223 254254; 
fax: +44 223 254262. 

Circle 1430 on Inquiry Card. 


WHO 


Who represents the ultimate 
choice in PC monitors? 














Samtron has 25 years specialist experience economic in saving up to 95% energy. 
in engineering monitors and tubes, and They are ergonomic and comply with the 
it shows! This is why Samtron has become major European standards such as 
the world’s largest manufacturer of CRT’s an ISO 9001 and MPR Il. 
one of the largest monitor suppliers. 
Samtron monitors are quality products. Samtron - the monitor specialists. — 
They have superior technology. They are Samtron Monitors - the ultimate choice. 





SAMTRON Europe: 
Mergenthaler Allee 38-40 » 65760 Eschborn * Germany * TEL: 49-6196-483829-33 * FAX: 49-6196-483321 
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ADD MEMORY TO YOUR 
SPARCSTATION 


Hamcom Systems (Banbury, 
U.K.) has released memory mod- 
ules for the SparcStation 5 and 
20. Those for the SparcStation 5 
come with 8 MB (£340) and 32 
MB (£1190). Using the 32-MB 
module gives you a maximum 
addressable memory capacity of 
256 MB. Memory modules with 
16 MB (£590) and 64 MB 
(£2300) are available for the 
SparcStation 20. Using the 64- 
MB module, you can expand the 
SparcStation 20 to a maximum 
of 512 MB. 

The company also offers Ross 
Technologies’ HyperSparc mod- 
ules (from about £4000 to 
£10,000), which let you expand a 
SparcStation 10 or 20 to a mul- 
tiprocessor system with four 
CPUs. Each standard MBus 
module accommodates two pro- 
cessor units of two or four 
processors running at either 55 
or 66 MHz, each with a 256-KB 
external cache. The HyperSparc 
CPU is capable of processing 
two instructions per clock cycle, 
resulting in a theoretical peak 
performance of 110 MIPS (55 
MHz). The HyperSparc comes 
with an 8-KB internal cache and 
an optimized external cache. 
Phone: +44 295 270170; 


fax: +44 295 257060. 
Circle 1427 on Inquiry Card. 


TRANSPUTER INTERFACE FOR 
PORTABLEPCS vw 


A half-length transputer interface 
card, the plk700A allows portable 
and laptop computers 
to communicate with 
external transputer- 
based systems. The 
card from Sunnyside 
Systems (Livingston, 
U.K.) combines a 
high-speed serial 
transmission speed of 
20 Mbps with RS-422 
signal levels. You 
connect the plk700A 
(£245) to the target 
transputer system via 
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a multicore twisted-pair cable, 
with an external shield to further 
increase the noise immunity. The 
interface to the PC bus uses the 
Inmos C012, ensuring software 
compatibility with standard In- 
mos transputer module carriers 
and interface cards. 

Phone: +44 506 460345; 

fax: +44 506 460314. 

Circle 1440 on Inquiry Card. 


CASIO’S PEN-BASED HAND- 


HELD COMPUTER 


Available from DIP Systems 
(Guildford, U.K.), the Casio 
Electronics XL-7000 is about the 
size of an average paperback. 
The hand-held computer comes 
with 1 MB of RAM and a touch- 
screen that lets you input hand- 
written notes and diagrams. 
Handwriting-recognition soft- 
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ware converts your notes to ed- 
itable text before storing and or- 
ganizing it. 

In addition to a PCMCIA 
Type II expansion slot, the XL- 
7000 has a serial port for data 
transfer between it and another 
PC compatible or Mac. The XL- 
7000 also offers wireless infrared 
communications. It comes with 4 
MB of ROM, which contains 
several bundled applications, in- 
cluding a scheduler, an address 
book, a notebook, a calculator, 
a dictionary, a language transla- 
tor, and Pocket Quicken. 

Powered by three AA batter- 
ies, the XL-7000 (£479) can op- 
erate for 100 hours. A lithium 
button cell is used as a backup 
power source, so the computer 
retains data when you replace the 
main batteries. 

Phone: +44 483 301555; 


fax:+44 483 578072. 
Circle 1432 on Inquiry Card. 


TOKEN-RING ADAPTER WITH 
TCP/IP 


You use TokenQuinx to connect 
peripherals with serial interfaces 
to token-ring networks. The unit 
lets you communicate with de- 
vices that don’t have their own 
token-ring interface, such as ter- 
minals, CNC controllers, bar 
code readers, industrial robots, 


ELS CV mULOnELird| Hardware 


data-collection terminals, mo- 
dems, and printers. 
TokenQuinx (2650 Swiss 
francs) is available with one or 
two serial interfaces, which are 
software-switchable between 
RS-232 and RS-422. The net- 





work interface from Quinx (Zet- 
zwil, Switzerland) is a nine-pin 
D-sub female connector. It lets 
you configure the following pa- 
rameters: IP address and TCP 
port number, connect mode and 
disconnect method, conditions 
for acceptance of a connect re- 
quest, IP address for auto-con- 
nect, data format and interface 
(300 bps to 38.4 Kbps), and flow 
control. 

Phone: +41 64 732215; 

fax: +41 64 731278. 

Circle 1439 on Inquiry Card. 


Hardlock. The art of individual 
software protection. - ] 


With today’s fiercer compe- 
tition on the software mar- 


ket, it has become increa-— 


singly important to protect 
software products against 
piracy. 

Since 1985, FAST Electro- 
nic has sold over 1.000,000 
software protection modu- 
les. Its product name, 
Hardlock, has become sy- 
nonymous with software 
protection through —hard- 
ware. Transparent, compa- 
tiple, daisy-chainable, pro- 
grammable, hackproot. 

No wonder that the inter- 
national press qualified it as 
a very high quality product. 


Order your evaluation package today ! 





Software protection as 
unique as your software. 


Today, a software protec- 
tion system must meet the 
needs of a wide range of 
users. As a result, what was 
once an outstanding soft- 
ware protection module has 
grown into an outstanding 
palette of software protec- 
tion products. You want 
classic protection for your 
software at the parallel inter- 
face? Then, Hardlock E-Y-E, 
which can be_ individually 
encoded with the Crypto 
Programmer Card, is the 
ideal solution for you. 


Contact B. Ajari at Fast Electronic or one of the offices below : 


UK: 

Magnifeye 

Tel: +4+44-71-2218024 
Fax: ++44-71-7923449 
France: 

FAST Electronic S.A.R.L. 
Tel: ++33-1-4883781 1 
Fax: ++33-1-48839734 


Spain/Portugal: 
Fast Ibérica S.L. 
Tel: ++34-1-7253626 
Fax: ++34-1-7267219 


Italy: 

Techne S.R.L. 

Tel: ++39-59-440690 
Fax: ++39-59-440720 
BeNeLux: 

Crypsys Data Security 
Tel: ++31-1830-24444 
Fax: ++31-1830-22848 


Greece: 

Fast Hellas AE 

Tel :++30-1-6893 675 
Fax: ++30-1-6854 624 


Perhaps you’d prefer to 
protect your software with 
an add-on board? You can 
install the Hardlock Double- 
Face board in all PC/AT and 
PS/2 computers. You want 
to protect your software in a 
network? You want to store 
additional information on the 
module? Hardlock E-Y-E is 
still the answer. 


There’s no substitute for 
experience. 


All Hardlock products meet 
the same high quality stan- 
dards and offer an outstan- 
ding price/performance ratio. 


Finland: 

Fast Finland Oy 

Tel :++358-0-5611 001 
Fax: ++358-0-5611 006 
Hungary: 

Szki Recognita Corp. 
Tel: +4+361-201-8925 
Fax: ++361-201-7607 


Croatia: 

G&G Electronic 

Tel: +4+38-41-315794 
Fax: ++38-41-333510 


This includes access to the 
Hardlock Hotline, available 
to our customers daily at 
no extra charge. Give us a 
call and request our new 
brochure highlighting our 
whole line of copy protec- 
tion products. 





Programmable, algorithmic response 
and memory option - 
all in one. 
Hardlock E-Y-E tried and tested by 
a million customers. 


America/Far East: 

Glenco Engineering Inc. 
Tel: ++1-708-808-0300 
Fax: ++ 1-708-808-0313 


MN F Fie 


Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, 80336 Munchen, Tel: ++49-89-53 98 00-20, Fax ++49-89-53 98 00-40 
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PENTIUM 60 SUPER SERVER 


The Acer-Altos 17000 family of 
Pentium 60 network super 
servers come with the ChipUp 
multiprocessor upgrade path to 
support future Intel technologies. 
The Acer (Slough, U.K.) system 
is an Intel Pentium 60 EISA sys- 
tem that can grow as enterprise- 
system criteria develop. 

The system can support from 
one to four Pentium 60 CPUs. 
Standard features include 16 MB 
of RAM (expandable to 256 
MB); dual 8-KB internal caches 
per CPU; a 256-KB second-lev- 
el write-back cache per CPU; an 
SVGA controller; eight 32-bit 
EISA expansion slots, two 16- 
bit ISA slots, and six CPU/mem- 
ory board slots; four 5'/4-inch 
half-height bays, one 3'/-inch 
1.44-MB floppy drive, and four 
5'4-inch internal drive bays; and 
a DOS and EISA configuration 
utility. The Acer-Altos 17000 is 
optimized to run several operat- 
ing systems. 

For security, the Acer-Altos 
17000 (£15,000 to £25,000) pro- 
vides a staged keylock device of- 
fering normal, standby, and se- 
cure settings. When _ it’s 
activated, the device locks the 
system housing to prevent unau- 
thorized access to system com- 
ponents. 

Phone: +44 753 523024; 
fax: +44 753 693739. 
Circle 1433 on Inquiry Card. 









the original 386 processor with 
an Intel 25-MHz 486SX (£299) 
or a 33-MHz 486SX (£306), plus 
8 KB of cache memory. De- 
signed for the IBM PS/2 Mod- 
els 70 and 80, the Hyperace 
486SX range is ideal for users 
running OS/2 2.1, Windows 3.1, 
or Windows NT, or who run pro- 
cessor-intensive applications 
such as spreadsheets or desktop 
publishing. For those who need 
additional number crunching, the 
Hypertec Hyperace 486DX 
processor upgrade (£488) adds 
DX processing power as well 
as an enhanced 387 numeric 
coprocessor. 

Phone: +44 488 656844; 

fax: +44 458 686813. 

Circle 1442 on Inquiry Card. 


BUBBLE INK-JET PRINTER 


A color-capable bubble ink-jet 
printer, the JP450 provides an 
unprecedented choice of output, 
both in print quality and color, 
according to Olivetti (London, 
U.K.). The JP450 offers Olivet- 
ti’s Ink Economy mode, which 
increases print speed and reduces 
running costs. The refillable bub- 
ble ink-jet printer offers 30 resi- 
dent bit-map fonts and includes 
25 scalable TrueType fonts for 
Windows. In monochrome 
mode, the JP450 has a printing 
speed of 5 ppm. Options include 
a color kit; an RS-232 interface; 
a push tractor; the Multi Purpose 
Device, which automatically 
loads envelopes and 
= sheets of paper; three 
memory font cards; a 


Sr) 256-KB RAM for soft 


fonts; and flash EPROM 


a @e €(base model, £299). 







486 UPGRADES =a 


The Hyperace 486 range of pro- 
cessor upgrades uses the same 
Hypertec (Hungerford, U.K.) 
technology selected by IBM to 
sell through its own channels. 
The Hyperace 486SX replaces 


# Phone: +44 81 785 
6666; 


eee fax: +44 81 874 3014. 
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GRAPHICS ACCELERATORS 

Based on the Avance ALG 2301 
graphics engine and equipped 
with | MB of fast DRAM, the 


Express PCI (US$149) graphics — 
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accelerator for the PCI 2.0 Lo- 
cal Bus supports noninterlaced 
resolutions of up to 1280 by 
1024 pixels and 24-bit color 
depth at resolutions of up to 640 
by 480 pixels. The STB Systems 
(Sunningdale, U.K.) card pro- 
vides refresh rates of up to 72 
Hz at resolutions of 640 by 480 
pixels and 800 by 600 pixels, as 
well as 70 Hz at 1024 by 768 
pixels. Numerous drivers are 
available. 

The company also offers the 
LightSpeed VL (US$269), which 
supports the 32-bit VL-Bus ar- 
chitecture, and the LightSpeed 
PCI (call for price), which sup- 
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ports the 32-bit PCI Local Bus ar- 
chitecture. Both cards use the 
Tseng W32P 
graphics en- 
gine with 2 
MB of 32-bit 
interleaving 
DRAM to pro- 
vide twice the 
data through- 
put of tradi- 
tional DRAM. The LightSpeed 
cards are ideally suited to users of 
Windows, OS/2, and CAD appli- 
cations. 

Phone: +44 344 874744; 


fax: +44 344 874546. 
Circle 1436 on Inquiry Card. 
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eflection 3270. 


Spread your wings. 















TCP/IP connections that set you free! 


Reflection’ 3270 is the PC 
connectivity software that unlocks the 
door to open systems connections. 

Reflection 3270 uses the TN3270 
protocol to link Windows PCs to IBM 
mainframes. 

Using Reflection 3270 is a liberat- 
ing experience. Its intuitive features let 
your Windows users instantly feel com- 
fortable. Reflection’s customizable tool 
bar, graphical keyboard and mouse map- 
ping, and drag-and-drop file transfer— 
for IND$FILE and FTP—transform 
mainframe applications. Performance 


is superb, even with multiple sessions. 


Reflection also provides program- 
mability so advanced it can help you 
move to client/server. Its extensive tools 
let you design new user interfaces and 
integrate Windows and mainframe appli- 
cations, working in the programming 
environment you prefer. Reflection 
includes EEHLLAPI, API support for 
Visual Basic and C/C++, and its own 
compiled scripting language with OLE 
2.0 Automation and DDE support. 

Reflection 3270 is from WRQ, a 
leader in connectivity software for more 
than a decade. So call today, and set 


yourself free. 


Call your authorized Reflection distributor: 


Australia- Megatec Pty, Ltd. (03) 874 3633 
Austria- SIS Datenverarbeitung (01) 376316112 
Benelux- C&SC by (040) 434 957 
Brazil- Brazil Software (021) 533 1726 
Denmark- Tempest Europe 44 94 89 02 
Finland- TT-Prosolution Oy/SF (90) 502 7612 
France- ADE (Toulouse) (16) 61 73 32 49 
Germany- GFKT Hamburg (040) 23 73 010 
Hong Kong- G.TI. 753 8283 
Ireland- Entropy Ltd. (O1) 4972 718 
Italy- Siosistemi (030) 2421074 
Japan- Cybernet Systems (03) 5978 5400 
Mexico- Infosistemas Financieros 813 1325 


Netherlands- BMC Software Services (070) 350 0294 


New Zealand- Interconnect (09) 358 0758 
Norway- Nocom Norge A/S 67581450 
Singapore /Malaysia- SCS Pte, Ltd. 441 2688 
Slovak /Czech- INSEKO A:S. (89) 6488 08 


South Africa- LAN Design (O11) 444 1050 
Spain- Scorpion Systems (3) 485 40 44 

Sweden- Nocom AB (018) 65 55 00 
Switzerland- Commcare (O01) 730 - 31 
United Kingdom- Wick Hill IMX Ltd. (0483) 772280 


Reflection 


Making PC Connections Count 





Walker Richer & Quinn, Inc. / 1500 Dexter Avenue North, Seattle, Washington 98109 / 206.217.7100 / FAX: 206.217.0293 / Buitenhof 47, 2513 AH Den Haag, The Netherlands / +31.70.375.11.00 / FAX: +31.70.356.12.44 
Reflection is a registered trademark of W alker Richer & Quinn, Inc. All other trademarks are the property of their respective holders. 
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36-BIT DESKTOP 
SCANNER 


Microtek’s ScanMaker III 36- 
bit desktop flatbed scanner is 
available from Computers Un- 
limited (London, U.K.). The 
scanner boasts a physical reso- 
lution of 1200 by 600 dpi, which 
you can increase to 2400 by 
2400 dpi using software inter- 
polation. The ScanMaker III 
uses a color CCD to rapidly ac- 
quire the three basic colors in a 
single pass. 

The ScanMaker III (£2999) 
connects to a Mac via the SCSI 
port and to a PC through an in- 
terface using a protocol based on 
the SCSI standard. The scanner 
comes with a TWAIN driver, 
which lets you control the Mi- 
crotek scanner from any 
TWAIN-compatible application. 
A SCSI driver that supports the 
Micro Channel architecture en- 
vironment is available. The scan- 
ner comes with an automatic 
document feeder for 50 pages of 
text and a transparency media 
adapter for scanning transparen- 
cies in formats from 35 mm to 8 
by 10 inches. 

Phone: +44 81 200 8282; 
fax: +44 &1 200 3788. 
Circle 1438 on Inquiry Card. 


TARIFF MANAGEMENT ROUTERS 


The latest family of multiproto- 
col tariff management routers are 
designed to give higher function- 
ality and ease of use at a much 
lower cost than tra- 
ditional routing so- 
lutions, according 
to Spider Systems 
(Wokingham, 
U.K.). The Spider- 
Integrator prod- 
ucts switch dy- 
namically between 
WAN services 
such as ISDN and 
X.25 at different 
times of the day to 
guarantee lowest-cost network- 
ing around the clock. 

The family includes SpiderIn- 
tegrator-Mezza (£2990; plug-in 
cards, from £590; additional pro- 
tocols, £300), a solution that of- 
fers up to nine WAN interfaces 
for connection to remote sites, 
and SpiderIntegrator-Pico 
(£2130; plug-in cards, from 
£290; additional protocols, 
£300), offering up to three WAN 
interfaces for smaller offices. 
Through plug-in cards, Spider- 
Integrator can bridge, route, or 
boundary-route from LANs over 
four different types of WANs. 


SpiderIntegrator supports ISDN 
services across Europe, includ- 
ing the Euro-ISDN standard. 

If you require infrequent, 
short-burst communications, 


Spiderintegrator. a 





SpiderIntegrator will also ex- 
change data transmitted by mo- 
dem over an ordinary telephone 
line. If a leased line fails, Spi- 
derIntegrator can automatically 
switch to an ISDN link as back- 
up and check periodically to see 
if the leased line has become 
available again. 

Phone: +44 734 774747, 

fax: +44 734 771214. 
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DUAL EXABYTE SUPPORT 


Phase IV Systems (Eynsham, 
U.K.) offers dual Exabyte tape 


drive support to purchasers of its 
Peripheral Vision series of prod- 
ucts (£395), which let you port 
Exabyte’s QIC, 4-mm, and 8- 
mm tape drives onto Unix, AIX, 
AS/400, and other platforms 
where appropriate SCSI adapters 
and drivers are available. Drive 
compression and the dual-drive 
capability could give you on-line 
access to 30 GB of data. 

Cascading allows the contin- 
uation of read/write operations 
to a second daisy-chained drive 
when the first drive reaches the 
end of a tape. Auto-switching 
transfers control of all opera- 
tions from one tape drive to an- 
other when the first drive issues 
a rewind/unload command. 
With the mirroring feature, you 
can create two identical tapes 
from a single tape write opera- 
tion. . 

The off-line copying feature 
lets you copy a tape in the first 
drive onto a tape in the second 
drive. In addition to that, the off- 
line copying with verification 
feature rewinds the tape at the 
end of the operation and begins a 
compare read cycle. 

Phone: +44 865 883355; 
fax: +44 865 883352. 
Circle 1441 on Inquiry Card. 








* bulk discounts: 


from G 12 


C-GuarD when ordering 1000: $ 12 
C-GuarD when ordering 100: $15 


Since 1985 over 2000 customers 
(as SIEMENS, AEG, IVECO) 
rely on our software 
protection products. 









eae 
VISA MasterCard Fax 
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Vohburger StraBe 68 
D-85104 Wackerstein 
Phone ++ 49-8403-1555 


Count on C-GuarD! 


Tai f-Ai [fe [=Tal mal aren'colifolatmce) mete Zolc-m ol coy i-Yosifoy a 


DATENTECHNIK ems 


++ 49-8403-1500 





JAR CRYPTO-BOX 


Protection de logiciels et de données 


28, rue de Lattre de Tassigny 
F-67300 Schiltigheim-Strasbourg 
Tél.: ++33-88 81 40 31 

Fax: ++33-88 81 20 28 


E-Mail: 100273.171@ compuserve.com 
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Don’t just 
imagine the possibilities. 


Enhanced graphics 
See Windows and graphics apps 
as they should be. 


Modular advantage 
Face the future 
worry-free with our 
easy-to-upgrade design. 
Great views 
Catch the action without squinting 
on a big 9.5" TFT, or positively 
huge 10.4" dual-scan color display. 


DX4 CPU 
Get the latest, greatest 486, 
with SL-Enhanced technology, 
and 100MHz speed. 





PCMCIA slots 
Plug in flash memory, 
LAN, fax modem cards 
for expandability the easy way. 


Sound option 
Open the door to the world 
of multimedia with an audio card. 


A battery that knows 
how to live 


Take four hours of battery life 
and run, and run, and run. 


User-removable 
hard disk drive 


Slip out the old, slip in the new, 
and stop counting kilobytes. 





Maybe you've been dreaming of other things. Like a 
notebook with the features you want at a price that won't 
break your budget. 


Don't just imagine—nothing beats the real thing. 
MITAC’s newest 4021 gives you 100MHz speed, AND 
ahuge display to catch the action on, ANDina portable 
machine that WON'T have you running for a wall 
socket just when the fun’s getting started. 








Stop your dreaming. MITAC’s 4021 and 4022 Series 
offer you true choice—in CPUs, displays, and out- 
standing options—so you can find the machine 
that gets you where you want to go—at a price 


that’s right. 
MiTAC ZZ 


People Committed To InfoTech 


MITACisaregistered trademark of MITAC International Corporation. intelisaregisteredtrademarkand IntelDX4 isatrademarkof intel Corporation. Allspecifications subjectto change without notice. The "Intel Inside Logo" isa registered trademark of Intel Corp. 

WE MITAC INTERNATIONAL CORP. Tel:886(2)501-8231 Fax:886(2)501-4265 Ml MITAC EUROPE LTD. Tel:44(952)207-200Fax:44(952)201-216 Ml MITAC JAPAN CORP. Tel:81(3)5420-2822 Fax:81(3)5420-4586 Ml MITAC 
AUSTRALASIA PTY. LTD. Tel:61(3)585-1055 Fax:61(3)585-1596 Ml MITAC DE MEXICO Tel:52(5)260-3399 Fax:52(5)260-0616 Ml MITAC PACIFIC (H.K.) LTD. Tel:(852)5286782 Fax:(852)8613754 

APAM DISTRIBUTORS: Ml KOREA--YI-EUNG Tel:2-7185333 Fax: 2-7185332 SOUTH AFRICA--CORDATA Tel:27-11-8046450 Fax: 27-11-8046460 Ml KENYA--C.C.S. Tel:2-448200 Ml SAUD! ARABIA--Nahil Tel:1-4645373 
i U.AE.--Al-Yousuf Tel:4-260000 ill JORDAN--Comcent Tel:962-6-644246 lll EGYPT--E.G.0.S. Tel:2-2588392 lll BAHRAIN--Mazin Tel:973-244544 Mantech Tel: 973-735225 Wi NEW CALEDONIA--Barrau Bureau Tel:273734 
WB THAILAND--Innotech Tel:559-2419 Fax: 559-2418 MM PHILIPPINES--.C.S. Tel:722-4111 Fax: 721-2113 Ml BRUNEI--OA System Tel:2244640 lll KUWAIT--Zaid Al-kazemi Tel:245-1680/2 Bi |RAN--ISIRAN Tel:628-691 Mf SRI 


LANKA--Dynamic Ram Tel:1-436749 





EPA POLLUTION PREVENTER 
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COLOR PAGE SCANNER v 


The portable Sicos color page 
scanner has 24-bit color and can 
differentiate among 16.8 million 
colors. Black-and-white originals 
are scanned in with 256 gray 
scales, and the scanner offers a 
maximum resolution of 1200 dpi. 
The Sicos (Wadenswil, 
Switzerland) device 
comes with a 16-bit 
interface card 
with six IRQ 
settings. The in- 
terface handles data ~* 
transmission between 
the scanner and the com- 
puter, and it also provides 
the scanner with power. 
You simply place the document 
on the document feed, and it’s 
scanned in one pass. The color 
page scanner supports the 
TWAIN and Hewlett-Packard 
ScanJet II standards, making it di- 
rectly addressable from many ap- 
plications. The Sicos color page 
scanner (about US$649) comes 
with Photo Plus image-process- 
ing software and EasyReader 
OCR software, both in the lan- 
guage of the country of sale. 
Phone: +41 1 7822211; 

fax: +41 1 7812138. 
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MULTIPROTOCOL COMPACT 
PRINTER SERVER 


The Axis NPS 530-E network 
printer server for Ethernet net- 
works supports one parallel print- 
er attached to NetWare and LAN 
Manager/LAN Server—based net- 
works. In addition, the compact 
printer server from 
Comms Direct 
| (Watford, U.K.) is 
fully upgradable to 
include support 
+ for TCP/IP- 
and EtherTalk- 
based network 
environments. 

You connect the 
NPS 530-E (£289) 
to the network via its 1OBase-T 
twisted-pair port and attach the 
shared parallel printer to its Cen- 
tronics port. The device prints 
simultaneously from the multi- 
ple attached environments at a 
throughput speed of up to 1200 
Kbps. 

The standard NPS 530 comes 
with NetWare, LAN Manag- 
er/LAN Server, and TCP/IP sup- 
port (£389). This version can 
also be upgraded to add 
EtherTalk support (£115). 

Other printer servers in the 
range include the NPS 550 





(£529), which supports two par- 
allel and one serial printer across 
NetWare, LAN Manager/LAN 
Server, TCP/IP, and EtherTalk 
networks. The NPS 650 (£649), 
for token-ring networks, supports 
two parallel and one serial print- 
er across NetWare, LAN Man- 
ager/LAN Server, and TCP/IP 
environments. 

Phone: +44 923 258602; 

fax: +44 923 258804. 

Circle 1446 on Inquiry Card. 


EISA IEEE-488.2 CONTROLLER 

A high-performance IEEE-488.2 
interface board for EISA com- 
puters from National 
Instruments (Newbury, 
U.K.) performs the ba- 
sic Talker, Listener, 
and Controller func- § 
tions required by the [ 
IEEE-488 standard. 
The EISA-GPIB board 
features the company’s 
TNT4882C ASIC, 
whose HS488 mode re- 
sults in data transfer 
rates of up to 8 MBps 
for read and write op- | 
erations. The board in- | 
cludes NI-488.2 soft- 
ware for DOS and 


UES Onbcoie. Hardware 


Windows, which simplifies pro- 
gramming IEEE-488.2 interfaces. 
You can also develop applications 
with the company’s LabView, 
LabWindows, and LabWin- 
dows/CVI software packages. 
When you equip your EISA PC 
with the EISA-GPIB board 
(£445), the PC becomes a high- 
performance IEEE-488.2 con- 
troller that you can use to monitor, 
control, and communicate with 
thousands of GPIB-based engi- 
neering, scientific, and medical 
instruments. 

Phone: +44 635 523545; 

fax: +44 635 523154. 
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It’s Here! It’s for Networks! 


The Best Fax & Communications 

Suite for Networks 

Imagine both a communications server 
and a fax server cornbined into one 
simple, yet powerful, software solution. 
Now include the network versions of the 
award winning Eclipse Fax & Terminal 
Plus softwares. Stop imagining... 
LANSource’s Fax & Communications 
Suite for Networks is here. 


The Complete Network Solution 

The advantage of the LANSource Fax & 
Communications Server is that it allows 
you to share a modem not only for fax 
purposes but for data as well. Network 
users can send and receive faxes or 
interactively access a network modem at 
speeds up to 57,600 bps over the network. 


LANSource UK - Tel: 44 223 237778, Fax: 44 223 237758 


Copyright (c) 1994 LANSOURCE TECHNOLOGIES INC. All rights reserved. LANSource, and the Best Fax & Communications Suite for Networks are trademarks of LANSOURCE 
TECHNOLOGIES INC. All other trademarks are property of their owners. Developer tested only. Novell makes no warrantees with respect to this product. 
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Users can command all of Eclipse Fax’s 
powerful faxing features plus new 
network ready features such as network 
based multi-user phone books, network 
attachments, and bulk faxing. 


Terminal Plus for Networks supports all 
the popular terminal emulations, file 
transfer protocols and all the different 
types of modems. Its the best way to 
connect quickly and reliably to all of the 
popular online services including 
Compuserve, Dow Jones, the Internet... 


The Economical Solution 

The Best Fax & Communications Suite: 
for Networks is also the best value. Call 
today for the name of a reseller near you! 


“ANSo up, ce 


SE 
es 
Itruns with 


NetWare 






By 
LANSource 


LANSource 





For Networks Pius. 


LANSource 
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On-board FreedomROM™ 
eliminates boot disk and 


configuration disk 


Instantly boots from ODI 


or NDIS compatible 
network operating 
systems 


Auto/software set up with 
onboard ROM-based 
config routine 








Runs with NetWare, 
Windows & Windows for 
Workgroups, LANmanager, 
TCP/IP, LANtastic, IBM 
LAN Server. 

1,000,000 installations 
throughout the world 





© 1994 Compex, Inc. Compex is a register 


4051 E. La Palma Albert Einstein Strasse 42 
U Si Tel: (49) 6074 98017 


U.S.A. 
COMPEX, Inc. ReadyLINK GmbH 
Anaheim, CA 92807 63322 Rodermark 
(714) 630-7302 Fax: (049) 6074 90668 


Fax (714) 630-6521 


GERMANY 


SINGAPORE 


COMPEX 
Systems Pte Ltd 
Kim Chuan Terrace, 

Singapore 1953 
(65) 288 8220 
Fax (65) 280 9447 
Tix RS 35551 POWMAT 


ed trademark of Compex, Inc. FreedomLine is a trademark of Compex, Inc. All other trademarks and copyrights are the property of their respective holders. 


Inc.,US.A. 


Out-connecting the rest 
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MICROSOFT. 


WINDOWS 
COMPATIBLE 
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The New Generation of 


UNIX Software & Tools 
at affordable prices. 











X-WinPro v. 1.2 for 
MS-DOS MS-Windows 
Win32 WinNT 

X-WinPro is powerful X-server software that 
provides a cost-effective way to make your 
PC-compatibles work in the X, UNIX and MS 
environments. The X-WinPro includes X1IR5 
server, TCP/IP stack, FTP & TFTP protocols, 
Windows sockets and others. Interactive 
Setup for quick and easy installation. 


Price........ $90.00 


















U-TERM 
U-Term is a terminal emulation package 
that enables the PC user to access the UNIX 
system and network via TCP/IP, TELNET, 
TFTP protocols or RS-232/Modem interface. 
U-Term supports VGA graphic and a printer 
file transfer between UNIX and DOS systems. 


Price........ $50.00 









X-Office 
X-Office is easy-to-use office automation 
software for UNIX and the X Window System 
environment. X-Office is a simple but powerful 
package designed to perform day-to-day 
office operations in the easiest possible way. 
X-Office with X-WinPro enables you to use 
both the UNIX and MS environments on your 
desktop. X-Office word processing, 
spellchecker, printer, file management, time 
planner, caluculator, personal database: all 
are in the network. With e-mail and fax in 
X-Office it is EASY. No need to move from 
your desk; just point and click! 


Price ........... $180.00 




















EAST EUROPE 
AO Labtam Moscow 
7/5 Puskinskaja st, Korpus1, App 6 
~ Moscow 103009 Russia 
Tel: 7-095-229-2626 Fax: 7-095-229-3854 
e.mail labtam@labtam.msk.su 










EUROPE 
Labtam Finland OY 
Kyllikinkatu 15A, 33500 Tampere Finland 
Tel: +358-31-533383 Fax +358-31-613694 









AMERICA 
Labtam USA 

120 Hudson Street, Northboro, MA 01532 USA 

Tel: 508-393-5780 Fax: 508-393-1456 









hat’s New 





PLUG-AND-PLAY CD-ROM 
ACCESS ee a 


All users on a 
LAN can access 
one or more 
CD-ROMs with 
Discport from 
Mase (Croydon, 
U.K.). You plug 
Discport in any- 
where on a thin-wire Ethernet, 
10Base-T, or token-ring network. 
You then plug up to seven CD- 
ROMs into the other side. Disc- 
port (£650) comes with its own 
Windows and DOS software, 
Discview, which the network 
manager uses to install and man- 
age networked CD-ROMs using 
a mouse or command-line op- 
tions. 

Phone: +44 81 656 6629; 

fax: +44 &1 656 9967. 
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PORTABLE DC LOAD BANKS 


Cressall Resistors (Leicester, 
U.K.) has extended its range of 
DC load banks with two portable 
models for commissioning or 
maintenance testing of UPSes 
and standby battery systems. 
Weighing only 10 kg, the Model 
DC70/3 and Model DC110/3 
(£1150 each) are compact and 
made of lightweight material, so 
one person can carry and use 
them. Typical applications in- 
clude testing solid-state and bat- 
tery power supplies for telephone 
exchanges, computers, 

industrial 
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emergency lighting, and offshore 
power requirements. 

The new load units have re- 
sistive Capacities of up to 3 kW 
and provide precisely controlled 
variable loads in switched steps. 
The Model DC70/3 can handle 
continuous currents of up to 70 A 
at 50 V, while the current-han- 
dling capacity of the Model 
DC110/3 is up to 110 A at 28 V. 
Phone: +44 533 733633; 


fax: +44 533 737911. 
Circle 1449 on Inquiry Card. 





POWER TOWER 


Power Tower uses up to four 
tape drive units to provide a 
high-capacity, high-performance, 
and flexible backup solution. A 
modular system, Power Tower 
(from £2200) offers four drive 
bays, which can accept a choice 
of QIC or DAT drives, varying 
from 250 MB to more than 8 
GB. 

One of the many software 
packages Cristie Electronics 
(Stonehouse, U.K.) offers to sup- 
port Power Tower is Cheyenne 
Software’s ARCserve. The pro- 
gram lets you address the drive 
units independently, carrying out 
different operations simultane- 
ously. For example, you can re- 
trieve data from a tape without 
waiting for completion of the 
daily backup. ARCserve also 
' lets you cascade drives to pro- 
vide higher capacity. For exam- 
ple, with the TS5800 DAT drive 
unit, this can be as much as 32 
GB. 

Phone: +44 453 823611; 
fax: +44 453 825768. 
Circle 1447 on Inquiry Card. 


LOOKING For A SIMULATION SYSTEM THAT HAs IT ALL? 


“T was having a difficult time using my current 
simulation software to solve a particular problem, 
and I was under a deadline. Frustrated, I decided 

to take a look at the Taylor II demo disk that I 
requested a few months earlier. To my surprise, 
I found Taylor I very easy to use and powerful. 
In fact, I was able to solve my problem using the 
demo disk! The on-line help was incredible! 
Taylor II is one heck of a software package” 


Mike Borman 
Hewlett-Packard Company 


Any professional in today’s world who makes a 
serious expenditure on a material handling system 
without first using the aid of a simulation tool 
such as Taylor II, is just plain nuts! 


Winston “Terry” Taylor, Senior Vice President 
) Y 
H.B. Maynard 





PvE Got WHAT YOU RE LOOKING For... 


Distribution Fit Analysis for 1000 values. Gest fitiGaeune 


Result duct A, B, C Z i 
ana NN t_ace : table : Products/Hr 


Leadtine (days) 


1 Bh 61 G1 122 151 161 211 24% 
x 


Alternative C2 


954 confidence int. for Transport Cap 100 observat i 








_.design of experiments with confidence intervals... result analysis in reports and graphs... _.self-running presentations. And much more. 


TAYLOR II - MANUFACTURING AND LOGISTICS SIMULATION 


For more information and a free demo disk, call F&H Simulations. 
Europe: F&H Simulations B.V. - Spoorlaan 424 - 5038 CG Tilburg - The Netherlands - Phone: +31 13 366344 - Fax +31 13 427516 
U.S.A.: F&H Simulations Inc. - P.O. Box 658 - Orem 84059, Utah - Phone: (801) 224-6914 - Fax: (801) 224-6984 
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DISTRIBUTED NETWORK 
MANAGEMENT SYSTEM 


A network management system 
for Unix and Windows, Spec- 
trum 3.0 distributes its advanced 
modeling engine over multiple 
processors in a client/server ar- 
chitecture, thereby reducing net- 
work management traffic and 
significantly enhancing man- 
agement capabilities. The pack- 
age (call for price) from Ca- 
bletron Systems (Newbury, 
U.K.) offers Spectrum Configu- 
ration Manager for monitoring 
and changing the configuration 
of SNMP-based system and net- 





work elements; a report genera- 
tor, which supports statistical, re- 
lational, inventory, event, alarm, 
and uptime/downtime report 
types; a data export utility for 
scheduling data exports and 
adding SAS and Ingres formats; 
on-line backup; AutoDiscovery, 
which locates connections at the 
physical-port level, in addition 
to a logical subnetwork; a control 
panel; enhanced fault isolation 
performance; and third-party de- 
vice management. 

Phone: +44 635 580000; 

fax: +44 635 44578. 


Circle 1455 on Inquiry Card. 


ISAAC ASIMOV ON CD-ROM 


Isaac Asimov joins the power of 
3-D multimedia virtual reality 
on Knowledge Adventure’s Sci- 
ence Adventure II CD-ROM 
(£59.95). It includes stereo MIDI 
music and digitized sound. Some 
of the features require interac- 
tion in 3-D virtual-reality hyper- 
space. Available from Guildsoft 
(Ivybridge, U.K.), the CD-ROM 
features Virtual Object Control, 
which lets you manipulate ob- 
jects and spaces. More than 100 
video clips and full-motion 
movies supplement the central 
reference screen. You can enter a 
living cell, wander through 
space, eavesdrop on communi- 
cating insects, examine an arti- 
ficial heart, and explore all 150 
rooms in the Science Hyper 
Gallery. Science Adventure II 
also lets you visit science giants 
like Albert Einstein and Marie 
Curie. 

Phone: +44 752 895100; 

fax: +44 752 894833. 

Circle 1456 on Inquiry Card. 


OBJECT-MODELING TOOL 
The OMTool 2.0 from the Mar- 
tin Marietta Advanced Concepts 








OBJECT-ORIENTED HUMAN-INTERFACE DESIGN 


_ Altia Design is an object-oriented design package for Unix and Windows. With it, you can quickly 
create animated prototypes for the human interfaces of items such as VCRs, medical instru- 
ments, oscilloscopes, and dashboards. The prototypes can display real-time data, so you can val- 
idate a product before you build it. 
_ You use the graphical editor to assemble and animate prebuilt or custom graphical components 
(e.g., buttons, meters, and dials) that function on-screen as a physical implementation. You con- 


trol input stimuli and define input areas, triggers, 
- and actions, so that an application’s users can 
_use a mouse, touchscreen, or other input device to 


manipulate components. 


Altia Design’s (from £4000) code-connection fea- 
ture lets you link to external C/C++ applications for 
data feeds and modeling instrument behavior. With 
the record and playback capabilities, you can cap- 
ture user interaction and gather human factors 
data. The included run-time version lets you inte- 
grate software into the product. 

Contact: Professional Software Ltd., Slough, 
U.K., +44 753 810845; fax: +44 753 670174. 
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Center is a PC-based tool for an- 
alyzing and designing systems 
using object-oriented concepts. 
You can use the program, which 
is available from K2 Software 
Developments (Urmston, U.K.), 
to draw object-model diagrams 
and generate C++ code from 
these diagrams. In addition, you 
can draw stand-alone state-tran- 
sition diagrams and data flow di- 
agrams that support the dynamic 
and functional model views of a 
system. 

The OMTool 2.0 (£995) fea- 
tures full object, dynamic, and 
functional model notation sup- 
port; full-color graphics capabil- 
ities; textual and graphical views 
of modules; C++ code genera- 
tion; and separate model-merge 
capability. The program lets you 
easily create and edit classes, 
states, functions, relationships, 
and inheritance. Other features 
include annotations for language- 
specific details and diagram out- 
put for PostScript, Interleaf, and 
FrameMaker. 

Phone: +44 61 777 8118; 


fax: +44 61 775 2583. 
Circle 1457 on Inquiry Card. 


SGML TAGGER 

With the SGML Tagger, you can 
insert markup quickly and effi- 
ciently without a specialized 
SGML editor. You can load the 
program from Oxford Universi- 
ty Press (Oxford, U.K.) on top 
of most DOS word processors or 
text editors and call it up when- 
ever you need it. The SGML 
Tagger (£75) inter- 
prets the DTD and 
offers only those ele- 
ments of markup that 
are contextually cor- 
rect. The program in- 
puts the tags for you, 
thereby minimizing 
extra typing. 

Phone: 

+44 865 56767; 
fax: +44 865 
56646. 

Circle 1459 on 
Inquiry Card. 


SOFTWARE AUDITING 
Dr. Solomon’s Audit has the 
speed and accuracy users have 
come to associate with Dr. 
Solomon’s Anti-Virus Toolkit, 
according to S&S International 
(Berkhamsted, U.K.). The pro- 
gram lets network managers 
track exe- 
cutable pro- 
grams on the 
PCs for which 
they are re- 
sponsible 
without hav- 
ing to disrupt 
users’ work 
flow or even leave their desks. 
The heart of Dr. Solomon’s 
Audit is the Software Package 
Library, which provides the in- 
formation necessary to identify 
full, partial, or even renamed 
programs, including older ver- 
sions. You can quickly add pro- 
grams that Dr. Solomon’s Audit 
can’t identify to the library. 
The package consists of two 
components: the Management 
Centre and the Scanner. The 
Management Centre (£495) 
oversees the creation and analy- 
sis of software audits and the 
management of the Software 
Package Library. It provides 
analysis, reporting, and database 
management facilities. A li- 
censed authorization system lets 
you keep track of purchased li- 
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censes versus installed licenses. 


You use the Scanner (site li- 
cense, £1 to £5 per workstation) 
to collect data from users’ PCs. 
You can run the program from 
the system prompt on a stand- 
alone PC or store it on the net- 
work for automatic scanning via 
the log-in script. 

Phone: +44 442 877877; 
fax: +44 442 877882. 
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WINDOWS NEURAL-NETWORK 
PACKAGE > 


You can simplify and speed the 
development of embedded neur- 
al networks with a Windows- 
based package from Neural 





Computer Sciences (Totton, 
U.K.). NeuRun For Applications 
features built-in DDE support for 
Microsoft Excel and Visual Ba- 
sic. Sample programs provide 
ready-to-apply templates that 
you can modify to link an Excel 
or Visual Basic application with 
a custom neural network. With 
NeuRun For Applications (per 
PC, £99; development environ- 





ment, from £385), you can in- 
corporate your organization’s ex- 
pert-knowledge and decision- 
making abilities into automatic 
computer-based systems and de- 
ploy them to provide on-line in- 
telligent assistance wherever it 
is useful. 

Phone: +44 703 667775; 


fax: +44 703 663730. 
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WINDOWS PERSONAL-FINANCE 
SOFTWARE 


The latest version of Moneywise 
for Windows helps you keep 
track of investment portfolios, 
insurance contents, and bank 


charges. Moneywise for Win- 


dows 2.0 (£49) features moni- 
toring of shares and investment 
portfolios; unique checking of 
bank charges; unique contents 
insurance listing, room by room, 
of home or office; up-to-the- 
minute income and expenditure 
information; reconciling of bank 
statements; and comparison of 
actual figures with preset bud- 
gets. The single-ledger system 
from The Sage Group (Newcas- 
tle Upon Tyne, U.K.) also pro- 
vides reports and graphs in a 
choice of styles, typefaces, and 
colors; automatic input of recur- 
ring transactions; easy error cor- 
rection; and an electronic card 
index for addresses and phone 
and fax numbers. 

Phone: +44 91 201 3000; 

fax: +44 91 201 0308. 
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GRAPHICS TOOLKITS FOR 
SOLARIS 


Scientific Software (Henley-on- 
Thames, U.K.) has ported its 
GKS-based graphics toolkits to 
SunSoft’s Solaris 2.1 for the 
80x86 environment. An imple- 
mentation of the Graphical Kernel 
System, S-GKS (£2500) provides 
routines for building complex 
graphical applications in a ma- 
chine-independent way. An in- 
terface library, the Sun-GKS 
Compatibility Wrapper (£950) 
lets you migrate applications 
you've developed for Sun-GKS 
to S-GKS without recoding. 

B-GUL (£1625) is a business 
graphics toolkit that layers on 
top of S-GKS for rapid develop- 
ment of programs that require 
standard facilities such as bar 
charts, line graphs, and pie 
charts. B-GUL also supports spe- 
cialized graphs. An interface li- 
brary, C-GUL (£950) lets you 
migrate CalComp-based pen- 
plotter applications to S-GKS, 
giving you access to devices sup- 
ported by S-GKS. 

A sister product to B-GUL for 
engineering and technical users, 
E-GUL (£1950) supports bar 
charts, line graphs, and pie 
charts. It includes contouring, 
surface plotting, 3-D, polar 
charts, vector plots, bubble plots, 
and rose diagrams. 

Phone: +44 491 411727; 
fax: +44 491 411627. 
Circle 1462 on Inquiry Card. 


LIVE-DOCUMENT MOTIF 
APPLICATIONS 


Protek (Maidenhead, U.K.) has 
added the Visual Action Toolset 


for the Display Post- 
Script system and db- 
UIM/X to its range of 
OSF/Motif graphical 
development tools. The 
Visual Action Toolset 
lets you take high-qual- 
ity graphics available 
through Display Post- 
Script and rapidly cre- 
ate advanced visual ap- 
plications and live 
documents. The db-UIM/X tool 
gives you the ability to build Mo- 
tif-based client/server applica- 
tions that access leading rela- 
tional databases. 

The Visual Action Toolset 
(single-user license, from £1850) 
lets you overlay transparent 
GUIs on any PostScript image. 
The package consists of a suite 
of software libraries, widgets, 
sample programs, and docu- 
mentation, including access to 
13,000 Type | fonts. The db- 
UIM/X tool (single-user license, 
£5200) features a Network Ob- 
ject Toolkit, which lets you 
graphically bind network data- 
base objects to user-interface ob- 
jects, and an IMG CORBA- 
compliant Object Request 
Broker, which ensures transpar- 
ent network access. The program 
is portable. 

Phone: +44 628 75959; 
fax: +44 628 73013. 
Circle 1463 on Inquiry Card. 


CLIENT/SERVER 
INTEROPERABILITY 


Isocor (West Drayton, U.K.) of- 
fers a suite of software products 
for enterprise-wide client/server 
interoperability on Windows and 
Unix workstations. Called Mapi- 
Ware, the products let users ex- 
change business documents via a 
variety of networking systems 
and protocols.The MapiWare 
products (£75 to £750 per user, 
depending on options and vol- 
ume ordered) include three class- 
es of software based on Extend- 
ed MAPI: Client Application, 
Messaging Service Providers, 
and Connectivity Modules. 
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The Client Application is the 
Isopro GUI for MAPI that pro- 
vides a user environment for gen- 
erating, manipulating, and 
archiving electronic messages 
and an editor for creating and 
modifying E-mail messages. Iso- 
pro is a universal client that can 
send the same message to multi- 
ple recipients, each on a different 
mailing system and protocol, 
without going through gateways. 

The Messaging Service 
Provider products include direct 
MAPI support for the X.400 
MHS and X.500 directory ser- 
vices, plus direct Internet E-mail 
access via SMTP and encoding 


LEST rel (ole! Software 


of binary files in the MIME for- 
mat. A different Messaging Ser- 
vice Provider provides handling 
and routing of EDI exchanges 
based on the ITU X.435 speci- 
fications for international docu- 
ment interchange. 

The Connectivity Modules 
link Messaging Service 
Providers on the desktop with 
servers over standard links us- 
ing TCP/IP or OSI protocols 
over LANs or WANs, ISDN, 
dial-up asynchronous modems, 
X.25, or wireless media. 
Phone: +44 81 754 8115; 
fax: +44 8&1 754 8120. 

Circle 1464 on Inquiry Card. 
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_ Visual Basic 3.0 for Win Std £96 Accusoft Image Lib/VBX £430 
| Visual Basic 3.0 for Win Prof £230 3D Graphic Tools £130 
| Comme LibWin £115 Compression Plus for VBWin £200 
_ Network Library/Win £80 ne B oo 
: Fee Comm for Windows £99 Gli Assiat £350 
AgilityVB £180 ImageKnife/VBX 1.3 £165 
_ Btrieve for Windows £365 ImageMan/VB £239 
_ CodeBasic 5.1 £129 ImageStream/VBX £220 
_ Integra VDB for VB Std £209 Microhelp Muscle/Win £125 
_ Integra VDB for VB Prof £509 PCX Toolkit for Windows £155 
_ Q+E Multilink/VB 2.0 £270 QuickPak Scientific for Win £105 
Q+E ODBC Pack 1.1 £140 Spelicheck £49 
Raima Data Manager £450 TrueGrid Prof 2.1 £120 
VB/ISAM MU £150 VB Compress Pro 3.0 £99 
VBtrv Control Pack _ £140 Visual Instrument Panel Controls £150 
Visual Controls for Btrieve £180 " 
Visual/db Network 3.0 £235 PROGRAMMING 
3-D Widgets £89 fools | 
ChartBuilder for VB EID Ada scembiers 
Control Palette 2.0 £136 Basic C/C++ COMM-DRV £145 
Custom Control Factory £49 Comms Cross Dev CrystalComm for Windows £130 
| Data Widgets £99 Custom Controls ELE) ET Greenleaf Comm++ £180 
_ Designer Widgets £99 Debuggers Dos Extenders Greenleaf CommLib Pro £355 
: Sota Bp Editors Fortran MagnaComm/Windows £280 
_ Highcalt/Lite Graphics GUI , 
| MS Visual Control Pack £69 okersRccaiers Lisp 2 eae £365 
| QuickPak Pro for Win 3.0 £145 Modula-2 Multi-tasking / ot er £150 
: Spread/VBX °£175 Pascal Prolog CodeBase 5.1 £259 
_ SpyWorks-VB £120 Smalltalk SQL ee oan 0 your application but cannot afford 
_ Tab/VBX £49 Version Control Visual Programming DataBoss for Windows £410 _ProMacro, why not check out Cypress 
| VB/Magic Controls £120 Windows Xbase Integra VDB for C++ Std £209 Enable. It follows Visual Basic he is 
_ VBAssist 3.0 £135 We stock many items for which there is ei OE cae 
_ VBTools 4.0 EV1S dis Crea in ae advertisements. eee Ei aioe Aes ple? Server, and will allow your end 
prmee ee a seater iey fi ae create macres that can launch 
+E Database Library 
= C&C C++ F OR D os Raima Database Manager £380 
: Raima Object Manager £305 
: comms Spread/VBX++ £175 
__ Async Prof for C/C++ £130 Memory Managers Watcom SQL for Windows £260 
: Peel Helin Se ee oe 3.0 ] | Essential Graphics Chart £300 sis ae and ae costs e855. Call 
_ COMM-DAV “ MoreHeap 3.0 £135 Se AA mah , Le a power er who can't 
gp: Eccehite Sons ae PowerSTOR £99 ee ae cide between UNKY 4 and ND Get the 
Greenleaf CommLib 4.0 £225 VMData for DOS £665 Windows Charting Tools £300 ae 
MagnaComm/DOS £215 S Accusott Image Format Lib/Win £430 
SilverComm “C” Asynch 4.0 £195 creen Ad Oculos (Image Analysis) 1.0 £325 Gurce code to NT ea port he 
Database C-Scape 4.0 £360 Borland Visual Solutions Pack £59 Shells and cover 10) dulhes Theiss a 
C/Windows Toolchest £45 C h £340 Sa 
Btree Filer for C Network £170 Greenleaf Dalawindows 3.0 £295 inde ae | Windows interface to manage multiple 
_ Btrieve £365 MEWEL/TEXT Std 4.0 £390 Control Palette 2.0 £135 UNIX shells, you can run UNIX commands 
| C-Index+ Pro £349 cael Data Entry Workshop £130 om an NT prompt and NT commands from 
| Object Professional for C++ £165 promp 
_ c-tree Plus 6.0E £565 Panel Plus II £960 Datalable £249 IX shells, with complete on-line manual 
_ CodeBase 5.1 £259 TCXL UI Dev Sys for DOS/Win £140 Diamond Toolkit £310 pages in Windows Help format. The SDK 
_ CodeBase++ 5.1 £259 Wernoni Views Plus 1.0 ©595 IC Image Control 1.1 £325 adds over 20 more utilities (yacc, lex, 
_ D-ISAM £325 dh ee LEADTOOLS Prof £520 make, SCCS, etc), over 400 UNIX V.4 
_ dtree £490 General & Systems Libraries M.4 £685 system calls as well as curses, and allows 
_ DataBoss 3.5 (Special Offer) £79 C Tools Plus/6.0 £135 Magic Fields £260 both Win32 and UNIX callsinasingle 
: Greenleaf Database Library £180 CAD/CAM Dev Kit/2D Personal £375 MS Visual Control Pack £69 program. Needs Visual C++ 32-bit Edition. 
_ Paradox Engine & DFX 3.0 £125 Crusher! with Source 2.0 £195 | PCX Toolkit for Windows E15 1] for more details - only £495 for the - 
_ POET SDK 2.0 £360 Hold Everything £130 | ProtoGen+ £220 combination. X & Motif and TCP/IP & NFS 
/ Raima Database Manager £360 eee i eae : TX Text-Control 3.0 £1160 
_ Raima Object Manager £360 ulti-C w/Source Win/Sys Library £105 
_ SoftFocus Btree/ISAM Bee i lier ‘< ere wae WindowsMaker Pro 5.0 £750 VISUAL BASIC FOR DOS 
_ Topaz for C 4.0 £2 pontaneousAssembly tor G++ Zinc 3.6 for Windows & NT £505 
Watcom SQL Developer's £260 TCOMP/Multi-Platform £105 ce vga is ed Ee ee pi : 
: Graphics TTSR Ram Res Dev Sys 2.0 £105 LOW PRICES : 
i: , TG-CAD Prof 5.0 £795 see Comms Lib/DOS £115 | 
Accusoft Image Format Lib £430 Tools.h++ w/Source 6.0 £259 Network Library/DOS £80 : 
| dGE 5.0 £205 TSRs and More £115 PDQ Comm £65 | 
| Essential Graphics Kernel £135 BineveS4 £365 
| Fastgraph 3.0 (Ted Gruber) £160 Tools C . | 
& : odeBasic 5.1 £129 & 
= GraphiC 7.0 £345 C-DOC 5.0 £185 db/Lib Prof 3.0 S195 
] GX Graphics 3.0 £155 C-Vision for C 3.1 £95 eee Plic ©4165 
| HALO Professional 2.0 £245 Clear+ for C £135 § VB/ISAM MU 150 | 
/ MetaWINDOW-DOS 4.3 £150 CodeCheck (Professional) £495 7 . 
: MetaWINDOW-DOS/286 4.3 £210 MKS LEX & YACC £240 | Elltech’s GUI Toolkit E125 i] 
_ MetaWINDOW-DOS/386 4.3. £270 PC-Lint for C £89 Fastgraph £160 | 
_ PCX Toolkit 6.0 £155 PC-Lint for C/C++ £139 | Graphics QuickScreen £105 | 
= PCXLab-DOS/286/386 £125 PCYACC Personal £250 : Graphics Workshop £105 : 
_ Real-Time Graphics & UIT £225 SourcePrint+ 5.0 £190 | GraphPak Pro £99 
Gui GX Graphics 3.0 £105 : 
l 4a C & C++ COMPILERS Compression Plus £130 | 
_ 4Sight =o) Compression Workshop £110 =| 
_ Essential Graphics GUI £99 | Aztec Embedded C86 Wi slp Muscle/DOS ae 
| graphics-MENU £185 _ Microsoft Visual C++ Std £65 PDQ S110 | 
_ Menuet/CPP 2.0 £310 Microsoft Visual C++ 1.5 £299 Printer Plus 6185 
| MEWEL/GUI Std 4.0 £390 _ Symantec C++ 6.1 Std £85 ProBas 5.6 S169 
_ object-Menu w/Source 2.7 £510 _ TopSpeed C Prof £169 QuickPak Prof 4.1 S145 | 
7 T-Windows £240 : TopSpeed C/C++ Prof £215 QuickPak Scientific 3.0 £105 : 
_ Zinc 3.6 for DOS £505 | TurboC++ 3.0 | £59 Giic coach a6 e105 & 
/ Math & Scientific / ye mares ee for Win ee Science & Eng Tools 8.0 £80 | 
| C/Math Toolchest & Grafix e45 malcom miners Borland Pascal with 01 TSRific £80 | 
Huge Virtual Array & NAT £215 _ Borland C++ 4.0 £285 a 
Linpack.h++ w/Source £429 _ Borland C++ for OS/2 £250 ! 
Math.n++ w/Source e957 sf «High C/C++ 3863.2 or aE : 
= % 
MIRACL £39 : High C/C++ for OS/2 £445 Compilers & Ricroiciens : 
Science & Eng Tools 8.0 £115 _ High C/C++ for Win NT £445 BBC BASIC-86 Plus £75 | 
SELe: = MS Visual C++ 32-bit Edition £300 CA-Realizer 2.0 (Win) £190 : 
Printer _ Salford C/C++ Developer £395 GFA-BASIC for DOS £80 | 
Baby Driver Kernel 3.0 £250 = Salford C/C++ Prof Plus £295 GFA-BASIC for Windows £80 | 
BGI Printer Driver Toolkit £105 : Symantec C++ 6.1 Prof £310 GFA-BASIC for Win Compiler £54 | 
GX Printer 1.5 £240 : Watcom C32 for DOS 9.5 £135 PowerBASIC 3.0C £110 | 
SLATE £260 | Watcom C/C++32 9.5 TrueBASIC 3.0 £88 | 
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DOCUMENT 
MANAGEMENT 


DE Applications (Ilk- 
ley, U.K.) offers an 
enhanced version of 
DE/Cartes, its docu- 
ment management 
software, that is mail- 
enabled and runs un- 
der Windows NT. 
This complements its 
existing compatibility with No- 
vell NetWare and Microsoft 
LAN Manager. With its ability 
to work with MAPI and VIM 
standards, DE/Cartes is compat- 
ible with Microsoft Mail and 
cc:Mail for sending and receiv- 
ing documents. In addition, 
DE/Cartes lets you place in a 
folder documents that have been 
mailed to you. 

Compatible across main net- 
work platforms, DE/Cartes (five 
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concurrent users, from £995) of- 
fers network users a common 
desktop for managing group- 
ware. Other versions of the pro- 
gram include DE/Carte Lite 
(£49.95) for stand-alone users 
and DE/Cartes Portable (£145), 
which features interoffice and 
network capabilities for home 
and travel use. 

Phone: +44 943 §17985; 

fax: +44 943 817987. 

Circle 1466 on Inquiry Card. 


VISUAL LANGUAGE 
DEVELOPMENT TOOLS 


VBTools 4 combines Micro- 
Help’s VBTools 3 and 3D Giz- 
mos with FarPoint’s Grid. VBX. 
The package provides more than 
50 custom controls that benefit 
Visual Basic programmers and 
developers using Microsoft Vi- 
sual C++ and Borland C++ 4.0. 

Available from Contemporary 
Software (Lewes, U.K.), 
VBTools 4 (£115) has data- 
aware controls that support Vi- 
sual Basic’s Access engine and 
speed up development time on 
data-intensive applications. 

The 3-D controls make it pos- 
sible for developers to give their 
user interface a professional 
appearance. The inclusion of 
Grid. VBX adds a data-aware 
grid that provides virtual data 


ESCA GHeloiel Software 


The company also offers 
Sheridan Software’s Designer 
Widgets (£99), a set of custom 
controls for Visual Basic that 
gives developers graphical- 
interface design elements. The 
package includes three basic 
controls. 

The Dockable Toolbar lets 
you create a floating toolbar of 
buttons that you can attach to any 
part of an MDI form. When the 
toolbar palette is unattached, you 
can resize and reshape it. 

- With the Index Tab, you can 
produce efficient dialog boxes 
with the index tab metaphor to 
group associated options. The 
FormFX lets you manipulate 
captions and borders to create 
customized forms. 

Phone: +44 273 483979; 
Jax: +44 273 486224. 
Circle 1465 on Inquiry Card. 


management and in-cell editing. 





Your software is in danger... and not just at night! 


t's by day in fact that software @ Unique personal code 

| @ Memory up to 448 bytes 

@ Programmable algorithms 

@ Protection through linkable driv- 
ers or automatic .EXE files protec- 
tion technology 

@ LAN license control 

@ High security ASIC technology 

@ Fully transparent to parallel port 
use for printers, pocket network 
adapters, SCSI adapters, etc. 

@ Daisy-chainable 


lease call today for details 
Pp: documentation. And you 

will be pleasantly surprised at 
the price. 


thieves are busiest, out for the 

blood of their victims the softwa- 
re-houses that invest thousands of 
hours in program developing. Now 
is the time to secure software with 
Smartkey-plus, the intelligent key 
for software protection. 


Smartkey-plus plugs into the 
PC’s parallel port. It works on 
stand-alone PC and LAN. You can 
protect software under DOS, WIN- 
DOWS, OS/2, UNIX, AUTOCAD, 
LAN. 


Simple. Always active. Easy to 
use through a wide range of devel- 
oper software tools. 








THE SECURITY KNOW-HOW 





The state of the art in Software Security 


EUTRON spa Via Gandhi 12 —|-24048 Treviolo Bergamo ~—taly ~— Tel +39-35-201003 ~—- Fax +39-35-201277. —- BBS. +39-35-201144 
BELGIUM: Vicking 011-431272 lM FINLAND: Dalma 90-2711800 i FRANCE: Logidata 1-46454546 i SWEDEN: JM Data 042-123145 @ SPAIN: Larcu 91-7952413 
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Circle 519 on Inquiry Card. 


Real-Time Multitasking 


for Microsoft C, Borland C, Borland Pascal 






Develop Real-Time Multitasking Applications with RTKernel! 


RTKernel is a professional, high-performance real-time multitasmine 

MS-DOS or in ROM and supports Microsoft C, Borland Borla 
Stony Brook Pascal*. RTKernel is a library you can link to y aes 
several functions/procedures as parallel tasks and otfe the f nal 


1Ol 
* pre-emptive, event/interrupt-driven 
scheduling 
* number of tasks only limited by RAM 
* task-switch time of 6 p s (33-MHz 4¢ 
* up to 64 priorities (changeable 






















ation. It lets you run 
ave ed features: 












timer interrupt rate of 0 tito ch 
. high- eens inter er (1 US) 






esident multi-tasking applications (TSRs) 
uns Windows or DOS Extenders as a task 
* supports CodeView and Turbo Debugger 

* Kernel Tracer for easy debugging 

« ROMable 

* full source code available 

* no run-time royalties 

* free technical support by phone or fax 






















* supports math cop oe: ‘and emulator 


RTKernel-C 4.0....... DM795  RtTKernel-Pascal 4.0....... DM 695 
C Source Code: add DM695__— Pascal Source Code: add DM 595 
International orders: add DM 50 shipping and handling. MasterCard, Visa, check, bank transfer accepted. 
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MARKETING 


Professional Programming Tools 





In Australia/New Zealand, contact: 
MicroWay Pty. Ltd. 

Unit 1, 16 Tarnard Drive 

Braeside, VIC 3195 » AUSTRALIA 
Phone (03) 580-1333 » Fax 580-8995 





On Time Marketing 

Karolinenstrasse 32 - 20357 Hamburg 
GERMANY » CompuServe 100140,633 
Phone +49 - 40 - 437472 + Fax 435196 
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magazine mailing label (if available). If your label is 
unavailable, just give us your subscription account 
number along with your name, address, and zip code 
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INTEGRATED CAD SOFTWARE vw 

At the heart of AMT ExpertCAD 
is Cimlinc’s (Nottingham, U.K.) 
CimCAD 5.0 2-D software. 
AMT ExpertCAD combines 2- 
D CAD with parametric capabil- 
ities, plotter support, a graphical 
CTE text editor, IGES and DXF 
translators, support for PostScript 
and Hewlett-Packard laser print- 











ers, and the ability to send screen 
dumps to laser printers. 

AMT ExpertCAD (£4000) 
also features Cim Parametrics, 
which generates drawings of 
complete designs and automati- 
cally remodels drawings you 
have created parametrically. The 
program includes Cimlinc’s 
ScriptLink GUI, which combines 
windows, icons, menus, pop-up 
multiple-choice panels, and short 
key command input using a 
mouse or the keyboard. Interact 
SL, a module within ScriptLink, 
lets AMT ExpertCAD commu- 
nicate with operating systems, 
software, and utilities across a 
network. You can import draw- 
ings and dimensions and store 
them in tables on the drawing. 
Phone: +44 602 256255; 
fax: +44 602 252620. 


Circle 1470 on Inquiry Card. 


HYPERMEDIA PLUS Al TOOLS 
FOR UNIX 


According to Integral Solutions 
(Basingstoke, U.K.), HipWorks 
is among the first hypermedia en- 
vironments for Unix workstations. 
By exploiting the underlying 
Poplog development environ- 
ment, you can create large-scale 





and intelligent multimedia appli- 
cations. To Poplog’s high-level 
Al languages, expert-system and 
rule-induction tools, neural net- 
works, object-oriented program- 
ming, and databases, HipWorks 
adds hypertext and multimedia. 
With HipWorks (£3000), you 
can mix text, sound, and graphics 
to provide rich and powerful user 
interfaces to ap- 
plications. The 
HipWorks _ li- 
braries and col- 
lections of icons 
and palettes fa- 
cilitate the con- 
struction of ap- 
plications, on-line 
documentation, 
and demonstra- 
tions. HipWorks 
also provides a 
rapid-prototyp- 
ing vehicle for developing user in- 
terfaces for expert systems, plan- 
ners, and schedulers. 
Phone: +44 256 882028; 


fax: +44 256 882182. 
Circle 1467 on Inquiry Card. 


SHAREWARE PROGRAMS FOR 
WINDOWS 


Two shareware programs from 
Acon ApS Software (Copen- 
hagen, Denmark) are KeepKey 
and Function Experimenter. 
KeepKey makes it easier to use 
your keyboard and mouse by 
modifying the Shift, Ctrl, and Alt 
keys so you don’t have to hold 
them down while you press the 
next key. You can also use Keep- 
Key (270 Danish kroner) to mod- 
ify the buttons on the mouse so 
that, for example, the middle but- 
ton functions like double-click- 
ing or like pressing the Ctrl key 
and the left mouse button to- 
gether. A program for math 
teaching, Function Experimenter 
(single user, 330 Danish kroner; 
multiuser, 1300 Danish kroner) 
lets you draw curves and solve 
equations, or you can use it as a 
calculator. 

Phone: +45 31 102243. 


Circle 1468 on Inquiry Card. 


CD-ROM ARCHIVAL TOOLS 


An application for archival stor- 
age or title development on 
recordable CDs, Easy CD-Pro 
2.0 is available from Incat Sys- 
tems (Milan, Italy). The compa- 
ny also offers Magic Lantern, a 
low-cost Photo CD viewer. 
Easy CD-Pro 2.0 (US$1995) 
lets you simulate, test, and create 
ISO images for CD-ROMs. You 
can create platform-independent 
discs that support Yellow and 
Orange Book formats with [ISO 
9660 syntax. Easy CD-Pro lets 
you move files and entire direc- 
tories from the Windows File 
Manager into the Easy CD-Pro 
window to transparently modify 
them on a CD recorder, tape 
drive, or other mass-storage pe- 
ripheral. A Windows version 
with multimedia capability 
(US$2995) lets developers in- 
corporate CD-ROM Mode 2 data 
formats into their final products. 
With Magic Lantern 
(US$49.95), you can view, dis- 
play, convert, process, and ex- 
port Photo CD images and create 
slide shows of any or all images 
for playback on a PC monitor. 
Phone: +39 2 39311341; 


fax: +39 2 39311374. 
Circle 1469 on Inquiry Card. 


ORGANIZER WORKSHOP 

With Organizer Workshop, you 
can link your Sharp IQ-8000 or 
1Q-9000 Organizer to an IBM 
PC. The package lets you receive 
and back up all or selected files 
from an Organizer on a PC and 
merge data from the Organizer 
with PC files without duplicat- 
ing entries. 

Limelight Software’s (Ealand, 
U.K.) program lets you open 
more than one editor simultane- 
ously for transferring entries 
from one file to another, cut and 
paste data to and from other 
Windows applications, and save 
the layout of file and editor win- 
dows for automatic start-up when 
you run the program. 

Organizer Workshop (£45.10) 
also includes a report generator 


for creating and executing re- 
ports on Organizer data and file 
import/export facilities for ex- 
changing data between the PC 
and Organizer in formats such 
as SDF, CSV, dBase II, Win- 
dows Calendar file, and RTF. 
Phone: +44 724 711669; 


fax: +44 724 711402. 
Circle 1471 on Inquiry Card. 


STATISTICAL PROCESS CONTROL 
The latest version of Hexatec 
Systems’ (Hexham, U.K.) 
Scan1l000 (£2000) Windows- 
based package offers the mathe- 
matical functions you need to 
implement on-line statistical pro- 
cess control. The new function- 
ality is in the form of the Calc- 
pack Statistical Library. This lets 
you integrate statistical process 





control procedures into existing 
plant management systems and 
generate historical records to 
demonstrate conformance to 
quality standards (e.g., ISO 
9000) and other safety and envi- 
ronmental regulations. 

With up to 3000 analog input 
channels available per PC, 
Scan1000 offers data-logging, 
real-time displays, alarm han- 
dling, and report generation in 
Windows or Windows for Work- 
groups format. The Calcpack 
Statistical Library includes sta- 
tistical functions such as aver- 
age, minimum/maximum, stan- 
dard deviation and regression, 
and functions that you can con- 
figure to operate over time. In 
addition, you can use DDE links 
to transfer values into programs 
such as Microsoft Excel and 
WordPerfect. 

Phone: +44 434 605575; 
fax: +44 434 607800. 
Circle 1472 on Inquiry Card. 
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Multimedia 


Cardinal SNAPplus 

Panasonic LF-7010 

Proxima Ovation 820 Active Matrix .. 4340 
Radius VideoVision Basic 

Sony CVD-1000 Vdeck 

Turtle Beach Multisound Monterey .... 335 
Turtle Beach MM Upgr Kit 0 


Backup 


Colorado 250 MB 

Exabyte 42000 4GB Int/Ext 
HP DAT 3.5° 8G SCSI Int 
HP DAT 3.5" 16GB Ext 
Python 4-8GB DAT Int 
WangDat 2/4G DAT 
WangDat 4/8G DAT 


CAD 


AutoCad Rel 12 DOS 
AutoCad Rel 12 WIN 
AutoCad Rel 12 AME 
Calcomp 12x12 Cordless 
Calcomp 12x18 Cordless 
Calcomp PS E Size 1MB 
Calcomp CM B Size 
Numonic Accu/Gnd 20x24 
Summasketch Il] 12x12 
SummaSketch III Pro 12x18 


All Upgrades -- AST, Apple, 


Compac, DEC, HP, IBM 
Silicon Graphics, SUN, Toshiba 





Conner 540MB IDE 

Conner CFP 1060S 1.6 G SCSI 3.5" ... 720 
Conner CFA 1080A 1.08G IDE 3.5" .... 704 
Micropolis 4110 1.2G SCSI 3.5" 814 
Micropolis 2112 1.05G IDE 3.5"......... 820 
Micropolis 6G Array 

PLI| 80MB Removable 

DEC DSP 3210 2.1GB 3.5" ou... 1415 
Seagate ST3390A 340MB IDE 

Seagate 2.1GB Barracuda 


Computers 


PROCESSOR 


We have system boards and 
eee ISA, EISA, PCI and 
ESA local-bus availableNOW! 


Adaptec 1542CF/Plus 
Adaptec 2742A EISA SCSI 
Adaptec 2842C VLB SCSI 
Buslogic $7445 SCS! VLB 
DPT Sm Cache EISA SCSI 
Orchid Super IDE/VLB 
QLogic FastSCS! PCI 
UltraStor IDE Cache 1MB 


Graphics Cards 


ATI Gr Ultra Pro TURBO 4MB VLB ..... 580 
Diam Stealth 64 4MB VLB/PC| 

DiamStealth 32 2MB VLB/PCI 

Diam Viper 2MB VLB/PCI 

Matrox MGA 2+ 64-bit VLB/PCI 

Number 9 GXE Level 11 VLB 

Orchid Kelvin 2 MB 64-bit VLB 


\ol: (415) 861-8 


Modems/FAX 


BOCA V.Fast 28K BPS Int/Ext ..... 187/226 
Hayes Optima 14.4/14.4 Int/Ext .. 280/320 
Hayes Optima 288V.FC 

Intel SatisFaxtion400 Int/Ext 

SHIVA NET Modem WIN 

Supra 14.4/14.4 Ext 

Supra 14.4/14.4 Int 

USR Sports 14.4/14.4 Int 

USR Sports 14.4/14.4 Ext 

USR Courier V.32 Terbo Fax Ext 

Zyxel ALL MODELS 


Network 


Novell Netware 

3COM Etherlink III 16Bit /Combo 105/135 
3C0M Tokenlink III 16/4 

IBM 16/4 TR MC & AT 

Intel EtherExpress16/Combo 

Intel EtherExpress FlashC 

Intel EtherExpress 32 EISA 

NE 2000 Compatible 

NE 2000 Plus 

NE 2000 Plus 5 Pack 

NE 3210 EISA 

SMC Elite-16 Ultra 

SMC Elite-16 Ultra Combo 

Synoptics 2702C 

Synoptics 2800A 

Thos C 1652 Fiber Optic 

Thos C EISA Fiber Optic 

Thos C 16/4TR 6Pack 
5-PACK/20-PACK/50-PACK/100-PACK 


DOS 6.21 

0S/2 2.1 CD-ROM 

SCO UNIX OS MultiUser 
SCO UNIX OS Dav System 
SCO ODT Pec Sys COR 
SCO ODT DEV Sys COR 
Windows 3.11 Upgrade 
Windows NT 

Windows NT Adv Srvr 
Windows for WG Starter Kit 


Fox Base MultiUser 

MS Word MultiUser 

SCO UNIX Unlimited 

SCO NFS V1.2.1 ccc ecceccsesseesseeene 450 
TCP/IP Runtime Unlimited 


CD-ROM/ 
Optical 


Fujitsu Mag/Opt 128MB 3.5 Ext 892 
NEC Triple Speed OEM SCSI Int 350 
NEC Double Speed OEM SCSI Int ..... 138 
Panasonic MPC CDR Int 

Pinnacle RW 125MB 3.5 .............e 1690 
Pinnacle RW 650MB 5.25 

Tosh 3401 SCSI Int/Ext 


30,000 Item. 
Catalog 
Program 
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- (415) 861-8380 





Low freight rates *No handling charge ¢Prices are for cash pre- 
payment eVISA/MC/AMEX accepted *Products may be USA ver- 
sions *No returns on opened software *Prices are FOB USA & subject 
to change °15% restocking charge for non-defective returns 


Computer Quick, 165 - 8th Street, No. 309 
an Francisco, CA 94103, USA 
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“INTERACTIVE SIMULATION 
MANACER 


Comdisco Systems (Almonds- 
bury, U.K.) has extended the 
functionality of its Bones De- 
signer network modeling tool 
with ISIM (Interactive Simula- 
tion Manager). The program lets 
users of Bones Designer animate, 
analyze, and debug their system 
models. 

You can use the interactive ca- 
pability on models of systems 
(e.g., computer architectures, 
satellite communications systems, 
detailed protocol models, and 





v 


computer network components). 
ISIM (call for price) lets you 
suspend execution of the simu- 
lation at any time and advance it 
in arange of step sizes. You can 
place breakpoints on blocks, 
ports, and memories, and they 
can be absolute or conditional. 
ISIM shows data flow visually 
by highlighting the block that is 
currently executing and high- 
lighting ports as data flows 
through them. Auxiliary win- 
dows let you monitor several 
portions of the simulation at the 
same time, including viewing 
multiple levels of detail. You can 
display data live in various for- 
mats, including gauges, bar 
charts, time lines, sample histo- 
ries, and tables. 
Phone: +44 454 614256; 


fax: +44 454 618880. 
Circle 1473 on Inquiry Card. 


GUI TOOLKIT 

When you use VuKit to build a 
GUI, you can make more sense 
of your information, build more 
attractive applications, reduce 
development time, and minimize 
costs, according to Isograph 
(Manchester, U.K.). 

VuKit (single development 
system, £1995) consists of three 
main elements: Display Builder, 
Programmer’s Library, and 
VuApp. The Display Builder lets 
you construct customized dis- 
plays in a window. You can con- 
struct displays from various ob- 
ject types. It lets you position 
and size objects within the dis- 
play and edit graphical attributes. 

The next step in developing a 
VuKit application is to write a 
simple program in Microsoft Vi- 
sual C++. The application dis- 
plays the windows constructed 


CU Garirl Software 


in the Display Builder and makes 
connections to the data sources. 
The Programmer’s Library con- 
trols and integrate the applica- 
tion with the VuKit windows and 
their contents. 

VuApp lets you connect the 
data sources, substitute actual 
filenames for aliases, and sub- 
stitute data object/variable names 
for symbolic names. 

Phone: +44 61 835 2902; 
fax: +44 61 839 2462. 
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their respective holders. 


All product names referenced herein are 
trademarks or registered trademarks of 


DIFFICULT CHARACTERS 


Rosa doesn’t miss a thing. So when inputting a document, 

she chooses CharacterEyes for Windows, the 32-bit Neural 
Network OCR software that doesn’t miss a thing. Whether a 
semi-colon on a faded fax, an italicized umlaut, or even dot- 
matrix documents, CharacterEyes does the job. And people 
like Rosa appreciate that CharacterEyes requires less than 
3 MB of disk space and only 4 MB of RAM; it also supports 
HP AccuPage and TWAIN. CharacterEyes reads up to 
300 characters per second without sacrificing accuracy 
across all Western European character sets. Best of 
all, CharacterEyes is easy to use - even for the most 





difficult characters! : 
CharacterEyes" ## 







An SDK version is also available for those who want to integrate 
OCR into their applications. For more information, please contact: 


Ligature. 


North America: Ligature Software Inc. 25 Burlington Mall Road, Suite 300, Burlington, MA 01803 USA Tel: (617) 238-6734, Fax: (617) 272-3085 
International: Ligature Ltd. 11 Beit Hadfus Street, Givat Shaul Ind. Zone, Jerusalem 95483 Israel Tel: (972) 2-513-553, Fax: (972) 2-513-395 
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Embedded Systems 


Programming 


RICK GREHAN 
. t must have been providence that arranged 

to have these two books arrive almost si- 
multaneously. Here’s a topic—developing em- 
bedded systems—explored by authors in two oc- 
casionally overlapping dimensions. 

Although these books are complementary and 
not contradictory, I did encounter passages that sug- 
gested placing the authors together in a closed room would make for lively con- 
versation. John Forrest Brown’s Embedded Systems Programming in C and As- 
sembly Language has a “roll up your sleeves and do it” attitude; Karen S. Ellison’s 
Developing Real-Time Embedded Software in a Market-Driven Company is all 
about planning. I'll examine Embedded Systems Programming first. 

I’m going to admit up front that I was confused about the audience that Brown 
was targeting. Initially, | was convinced that the audience was embedded systems 
software developers; specifically, those working in C and assembly language. 

Not far into it, I decided I was wrong. True, there are plenty of code examples 
(and an included disk if you don’t want to type everything in), but the book also 
contains guidelines on the design process. Admittedly, these guidelines are brief, 
but the appendixes hold reasonably complete requirements and design docu- 
ments. I concluded that the person most likely to read this book would be a soft- 
ware engineer contemplating an embedded systems project. 

For hardware platforms—specifically, CPUs—the book examines only the 
Intel 80x86 and Motorola 680x0 processors. In all assembly language exam- 
ples, the author provides source code for both CPUs. Although Brown handled 
the parallel presentation of both CPUs well, I found it disturbing that he ignored 
a huge slice of the embedded CPU pie. Where are the Intel 8051s or the Zilog Z8s? 
And the Motorola 6800s? 

The author suggests that most embedded architectural schemes are built around 
either a VME bus—and therefore will use a 680x0—or an STD bus—and there- 
fore will use an 80x86. It seems to me that a more likely answer is that the ex- 
amples given in the book, which consist of a pilot control panel and an interface 
box for a guided-missile-to-aircraft interface, are simply too complex to be eas- 
ily handled by 8-bit embedded processors. 

This is a book on C and assembly language, of course, and the author divides 
the work between those two languages as you might ex- _ 
pect. C handles most of the computational work; assem- 
bly language picks up the ball when there’s an interrupt 
service routine or start-up code to be managed. Start-up 
code is important enough that Brown devotes an entire 
chapter to it. In embedded systems, the start-up code is - Var an No 
what starts all the digital blood flowing. : 

Meanwhile, Developing Real-Time Embedded Soft- ae as a <—  & &#&+& ~~ 
ware is a case study of a “hypothetical” design project 
of an 80188-based drive controller. I put hypothetical in DEVEL 
quotes because the documentation is so complete, the au-  Bapyry 
thor’s explanations and analyses so detailed, that can’t = 
be certain that the described system isn’t sitting inacom- Karen S. Ellis 
puter somewhere. BEN OATLSO6508 

Where Brown’s book is heavy on programming tools _  . 
ad techniques, Ellison’s is all on design guidelines. El- "$39.95 ee 
lison justifies the book’s emphasis: “System problems —— 
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A HOLOCAUST STORY 


THE COMPLETE MAUS: A SURVIVOR’S TALE 
THE VOYAGER CO., 578 Broadway, Suite 406, New York, 
NY 10012, (212) 431-5199, $49.95 


he Complete Maus contains the two 

graphic novels (or in the lingo of my 
youth, comics) of Maus: A Survivor’s Tale. 
This Pulitzer prize—winning work by Art 
Spiegelman chronicles the experiences of his 
father, Vladek, during the Holocaust. In this 
missive, persecuted Polish and German Jews 
are portrayed as mice, preyed upon by feline 
Nazis. Although the premise seems odd, the 
predator-prey situation conveys all too well 
the horrors that occurred during World War II. 

What does The Complete Maus offer over 
the original work? For starters, you get most 
of the transcripts and sketches that Spiegel- 
man used to make Maus. You also get a 
glimpse of the painstaking attention to detail 
he lavished on the work. A scene where 
Vladek enters Auschwitz is shown to be care- 
fully researched as to which camp gate was 
used and the direction used by the truck car- 
rying the prisoners into the camp. 

You glimpse penciled images being care- 
fully laid out to conform to a comic-book grid 
and then witness the text accompanying the 
artwork’s voice balloons being edited and 
pruned to fit the panels. CD-ROM’s vee ad- 
vantage here is that both graph- ugg oH ek 
ic novels are richly reproduced 
at full size. A small page layout 
adjoining the full-screen image 
is marked with colored panels 
that act as links to drafts of the | 
artwork, while other icons sup- — 
ply voice commentaries by ei- 
ther Spiegelman (describing the 
assembly of the page) or ~~ 
Vladek (his recounting of the incidents ap- 
pearing on the page). 

If you’re keenly interested in what went 
into the making of Maus, Voyager’s The 
Complete Maus will be of interest to you. If 
not, you might be better off finding Maus on 
the bookshelf. However, The Complete Maus 
is a good example of how the CD-ROM medi- 
um can enhance the original work, provided 
the subject matter is of interest to you. 





—Tom Thompson 
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Only Teleform eliminates data entry, shortens turnaround time, and reduces paper 
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Books & CD-ROMs 


usually are not due to poor coding of individual components, but 
to poor design.” I was gratified to see Ellison pay so much at- 
tention to performance analysis, three chapters in all. The first two 
such chapters concentrate on the analysis of individual system 
components (again, using the drive controller as the model pro- 
ject); the third chapter shows you how to pull all the components 
together and build an overall performance view of the system. 

The entire design document—diagrams, tables, text, and all— 
is in the appendixes. I am tempted to say that if you learn by ex- 
ample, you should go straight for the appendixes. That would, 
however, be a mistake here. The author’s style is too illuminat- 
ing to miss. Besides, toward the beginning, Ellison suggests three 
alternative reading approaches. Pick the one you like best. 

Earlier, I wrote that anyone contemplating software develop- 
ment in the embedded marketplace would be a likely buyer of Em- 
bedded Systems Programming. I will now modify that and sug- 
gest that you seek out both books: Embedded Systems 
Programming to see the kind of software you’ll be dealing with, 
and Developing Real-Time Embedded Software so you'll get 
your project right the first time. 


Rick Grehan is technical director of the BYTE Lab. He can be reached on 
the Internet or BIX at rick_g@bix.com. 


PUBLISHING IN THE 
INFORMATION AGE: 





A NEW MANAGEMENT FRAMEWORK FOR THE ee 
DIGITAL ERA by Douglas M. Eisenhart FRAMEWORK 
Quorum Books, ISBN 0-89930-847-3, $55 DIGITAL ERA 


DOUGLAS M. EISENHART 


echnology is forcing print-publishing pro- 











fessionals to ask a lot of hard questions. 
What role do paper books play in the age of digital media? How 
do they make the transition to electronic media? What types of in- 
formation are appropriate for a given medium? Publishing in the 
Information Age guides those professionals through these and 
other issues. 

Although the book is intended as a management guide for peo- 
ple who work in print media, anyone interested in electronic de- 
livery of information will appreciate Eisenhart’s insights. He 
sees publishing on digital media as extending traditional pub- 
lishing, not replacing it. Eisenhart effectively counters the view 
that the days of print media are numbered. 

An executive of publisher Houghton Mifflin, Eisenhart dis- 
cusses each type of medium, including CD-ROM, film, and “elec- 
tronic highways,” in terms of a “media matrix.” Along one axis 
are the products and services broken down by stand-alone prod- 
ucts, periodicals, and “open channel,” which includes broadcast 
and networked information; on the other axis are the medium 
modes—textual, visual, and audio. Each medium is then blocked 
out according to where it falls within the grid. 

Written in an academic style with an industry-specific fo- 
cus, Publishing in the Information Age will not appeal to anyone 
with a casual interest in publishing. But if you want a realistic, no- 
hype view of the future of information delivery, this book is the 
one to buy. 

—Michael Nadeau 
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object-Menu 
by Lifeboat Publishing 


| object-Menu is the way to quickly 


_ cations. Built-in aesthetics make it 
_€asy to create interface styling such 


Prrodise 
CA-REALIZER for 
Windows & OS/2 


by Computer Associates 


Defines a new generation of development 
tools that handles the mechanics of event- 
driven programming, message passing, 
process sharing and other complexities 
behind the scenes. Combines a structured 
Superset of BASIC extended to access Windows and OS/2 
objects and resources, a visual development tool and 
Programmable Application Tools. CA-Realizer will help you cre- 
ate spreadsheets, charts, text editors, animation, graphics 
tablets and user-friendly forms from tools that can be created 
and manipulated by simple commands. 


List: $295 Ours: $79 FAX cetera #: 1004-0008 
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create powerful object-oriented appli- 





as Windows, Motif, or your own cus- 


tom design. Portability to DOS, Windows/NT and OS/2 enables 


you to offer your product to multiple target markets with a 
Single engineering effort. And, object-Menu’s intuitive architec- 


ture. Straightforward methodology and Visual Design tool actu- 
_ ally speed GUI development to allow you more time to focus on 


your application. 


DOS or Windows List: $299 Ours: $275 
Professional List: $699 Ours: $599 
FAX cetera #: 2088-0003 






Symantec C++ 
Professional 6.1 

by Symantec 

The new version 6.1 not only 
enhances product stability and relia- 
bility but also brings new features that 
6.0 customers asked for. Now you get: 
full template debugging; improved hierarchical project manager; 
customizable color-syntax highlighting; & enhanced 32-bit sup- 
port with 32-bit MFC 2.0 on the CD-ROM. So don't wait. Try 
Symantec C++ 6.1 and find out why the critics are raving about 
this new breakthrough in programming systems. 





Competitive Upgrade for Borland or Microsoft customers $189. 


List: $499 Ours: $299 
Comp. Upg. List: $199 Ours: $189 


FAX cetera #: 2132-0038 
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To introduce you to Corel Professional Photos on CD-ROM, choose a free CD-ROM from the collection shown 
here (valued at $49.95 U.S.). Each CD-ROM features 100 high-resolution royalty free photos. 
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54000 56000 61000 63000 65000 66000 68000 
New Mexico Sacred Places Ski Scenes Com. Construction Japan Barnyard Animals Caribbean 
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85000 87000 91000 94000 119000 122000 137000 
China Reptiles & Amphs. Fruits & Vegetables Yellowstone Los Angeles Israel Textures 


Corel Professional Photos is the world's largest 
photo CD-ROM collection. Hundreds of titles are 
available—with 20 new titles released monthly! 


Just give the disc to your service bureau and have 
the photos inserted into your designs. 





If you are a professional 


photographer interested in PHOTO-PAINT module, available in 
q -800:772-6735 having your photographs CorelDRAW 3, 4 and 5, provides an 
published in the world's 


@xt.9QQ leading photo CD-ROM assortment of photo-editing tools to 


USE CORELDRAW, 
For extra savings, volume sets are also available. 
fen Saver Utes See our free color catalog for details. TO EDIT YOUR PHOTOS! 
© offen RESTRCTIONS: All Corel Professional Photos can 
° The after expires panned 5 1004. . ’ ] $ selena $ be exported for use in any PC or 
sgn oles oe : “4 =) i PR IONAL Mac graphics, paint or DTP 
cokes osneeaeee = * a CALL I oe DA f y PHOTOGRAPHERS! software package. CorelDRAW’s 


@ Only one free CD-ROM per customer. 


® Resellers are not eligible. 

@ This offer is available only direct from 
Corel. 

@ All offers are sent by regular mail. 


sent | . collection, call the number alter and manipulate photographs : 
e As this offer is being sent by mail, Corel t - BB Tan Not ali utilities are available for Macintosh. A ’ : ae ’ 
will not assume responsibility for any 4 6 Macintosh ls “il as cared badaonarine eicsannmeiion esapca ee areneinaless Apdesiseu along with the ability to : 
lost, damaged or misdirected orders. . PC the property of their respective companies. 1-613-728-0826 ext.85080 





add a variety of artistic 
effects and filters. 
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Fine- lune LANtastie 


AMIN R. ISMAIL AND 
RHONDA COPLEY 


ne of the hottest net- 
work products on the 
market, Artisoft’s LAN- 
tastic is noted for its 
ease of setup and use. Less well known 
is the fact that—via programming— 
you can access several added features 
of LANtastic to create your own cus- 
tom applications utilities. When we ex- 
panded our five-node network to 30 
nodes at the University of Dayton’s 
Department of Electronic Engineering 
Technology, we needed additional ca- 
pabilities not available in the standard 
release. After considerable research, 
we discovered the LANtastic API. 

With a diverse group of users re- 
quiring everything from word process- 
ing to CAD, the department was looking 
for a convenient way to manage faculty 
and student demands in a somewhat 
“hostile” environment. The first priority 
was security. Faculty teaching ECAD 
and Digital Design classes wanted the 
flexibility of shared libraries and data 
files for students without providing 
write privileges to network drives. Con- 
cern about the proliferation of viruses 
and the illegal distribution of copy- 
righted software forced us to seek an 
unconventional network configuration. 
Second, access to certain network re- 
sources such as laser printers and CD- 
ROM drives had to be restricted and 
audit trails maintained to track software 
use. Even though LANtastic’s NET command was capable of ad- 
dressing these issues, the custom programs we wrote using the 
API provided a more elegant and secure solution. 





The Downside of NET 

All versions of the LANtastic NOS (network operating system) 
provide users and network administrators with the NET com- 
mand. Through a menu-driven interface, the NET command lets 
you log in and out, make drive and printer connections, manipu- 


By accessing 
LANtastic via its API, 
you can improve 


the performance 
and security 
of your network 








late print queues, use E-mail, and moni- 
tor network activity. The NET command 
provides a command-line interface that 
the network administrator can use for ex- 
tra tasks, such as customizing a user’s ma- 
chine to fit the network layout; this is par- 
ticularly true in dedicated-server-based 
LANtastic networks. For example, an ad- 
ministrator may create a batch file (or place 
the following sequence of commands in a 
user’s AUTOEXEC.BAT file) to auto- 
matically log in to a server after prompting for a user name and 
password, then map a network drive and printer to the user’s 
machine, synchronize the time-of-day clock on the user’s ma- 
chine with the server’s clock, check for any E-mail messages, 
and return control to the DOS prompt: 


NET LOGIN/wait \\serverl ?"Username: " 
NET USE E: \\serverl\X-DRIVE 
NET USE LPT2 \\server1l\@PRINTER 


4"Password:" 
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NET CLOCK \\serverl 
NET POSTBOX 


The sequence of commands shown in 
the code fragments above is extremely slow 
because the 16-KB NET.EXE file has to 
be loaded and executed five times. The 
performance hit is even greater for more 
complex batch files with several more NET 
commands or for batch files that are exe- 
cuted from workstations con- 
taining only floppy drives. 

The LANtastic API allows 
you to perform the same tasks 
that the NET command pro- 
vides and more. By writing a 
short (about 1900-byte) as- 
sembly language program, you 
can complete the same se- 
quence of commands shown 
above in less than a tenth of 
the time required for execu- 
tion of a batch file. Addition- 
ally, a desirable side effect of 
writing such customized pro- 
grams is that the NET com- 
mands are now no longer vis- 
ible to the user and cannot be 
modified in any way. Several 
network administrators would 
like to eliminate or restrict the 
use of the NET command to 
prevent users from changing 
the mapping of network re- 
sources. Compiled batch files 
can be used to hide the se- 
quence of NET commands 
that do the mapping, but they 
are slower than customized 
programs written to do the 
same job—and they still re- 
quire the presence of the NET 
command. 

The LANtastic API is by no 
means limited to providing an 
alternative to the NET com- 
mand. You can use it to de- 
velop any application program 
for LANtastic. 


FUNCTION 
NUMBER 


About the API 

All application programs that 
interact with the NOS make 
use of the LANtastic API, a set 
of NetBIOS-compatible func- 
tions and extensions that let 
you access the NOS services 
from assembly language or 
high-level languages such as 
BASIC and C. The LANtastic 
API consists of 46 services 
grouped into two main cate- 
gories: DOS-compatible func- 
tion calls and LANtastic NOS- 
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specific extended function calls. The table 
“LANtastic API Functions” lists the avail- 
able services. You will find a more detailed 
explanation of each function in Adrian 
King’s book Running LANtastic (Bantam 
Books, 1991). Because LANtastic is a Net- 
BIOS-compatible operating system, the 
standard NetBIOS functions are also avail- 
able using the INT 5Ch interface or the al- 
ternative INT 2Ah. All the services listed in 


LANTASTIC API FUNCTIONS 


DESCRIPTION 


Redirected Device Entry 
eee pn 


Cancel Device Redirection 


tic NOS extend calls 


Scot 


Log In To A Server 


NET SHOW 





NET CHANGEPW 


seen 


Set Mess: g 


asta Se 


e-Proce 


sin 


va 





lag NET SHOW 


see aes 





Se ee a ee OE 


Get Queue Entry . 





NET QUEUE 


Get Stream Information 
Create User Audit Entry 
Get Shared Directory Information 


Translate Path 





Get Indirect File Contents | 
Schedule Server Shutdown 
NET RUN 


Set Redirected Printer Time-Out 


Set DOS Service Vector 





Set Message Service Vector 


* Not supported by LANtastic. However, these calls can be issued, but they don’t affect 
anything. Printer initialization must be done through the NET_MGR program. 





NET EQUIVALENT 


NET SHOW 


NET UNUSE 


NET LOG IN 


NET QUEUE STATUS 


NET STREAM 


NET AUDIT 


NET EXPAND 


NET SHUTDOWN 


NET LPT TIME-OUT 


the table are accessed through INT 21h, 
and because these functions provide most, 
if not all, of the capabilities of INT 5Ch, 
only they will be discussed. 


Accessing the NOS Services 

To access the NOS services, you pass the 
function number of the service using reg- 
ister AX. For many functions, register BX 
serves as an index to multiple pieces of 
data returned by the function 
as you will see in the follow- 
ing examples. By convention, 
most functions set the carry flag 
on return to indicate an error 
condition with the error num- 
ber in register AX. The error 
codes returned are the standard 
DOS error codes documented 
in Microsoft’s MS-DOS Pro- 
grammer’s Reference (Mi- 
crosoft Press, 1991). Except for 
the carry flags, the contents of 
unused registers are preserved. 

To illustrate the use of a 
LANtastic API service, con- 
sider the listing “The Log-in 
Function,” which contains the 
code fragment to log in the user 
JONES having a password of 
SECRET to the server SERV- 
ER1. The log-in function num- 
ber is S5F81h. To access the 
function, you move the num- 
ber into AX and point to the 
server, user name, and pass- 
word information using register 
ES:DI. 

Notice that the log-in string 
actually contains two ASCHZ 
strings: The first is the server 
name formatted as a network 
path followed by the user name, 
and the second contains the 
user’s password. The format of 
such strings varies according 
to the type of function being 
accessed as you will see in sub- 
sequent examples. Also note 
that BL contains an adapter 
number to allow log-ins to a 
server connected to a network 
on another adapter card. It is 
not necessary to initialize seg- 
ment register ES if the string is 
located in the same segment as 
the code. 

It is a good idea to perform 
error checking after calling a 
NOS service. For example, in 
the listing “The Log-in Func- 
tion,” if the carry flag is set on 
return from the function, register 
AX should be checked for pos- 





APC AND TRIPP LITE THINK YOU WILL. 
MINUTEMAN THINKS YOU WON'T. 


If all UPSs were priced 
the same, the choice to buy 
a MINUTEMAN would be 
easy based on features 
alone. But, when you com- 
pare prices, the choice 
becomes even more obvious. 
We don’t believe you'll pay 
28% more for a product 
that gives you less. 


MINUTEMAN’ s product 
line meets all your UPS 
requirements: 

e Alliance series UPSs from 
300VA to 1250VA 

e Powermind series line- 
interactive, intelligent 

UPSs from 600VA to 

2KVA 
e Continuous Power on-line 

UPSs from 500VA to 

1OKVA 
e Sentry Automatic Voltage 

Regulators from 650VA 

to 1800VA 
me Ke Taliiehsc-tam Jorelia-taiCeicel, 

oko A-tmeuirelalicolalire Melite! 
shutdown software 
e SNMP compatible 


Make the comparison 
yourself. We’re sure 
you'll find MINUTEMAN’s 
Alliance series offers the 
most power protection at 
the best price. 


The Alliance Series 
is further reinforced by 
MINUTEMAN’s Network 
Manager II power monitor- 
ing and shutdown software. 
e Performs unattended 
shutdown 
e Displays power status 
on-screen 
PI rel prolelmuntece (lini) olitely 
Works with all standard 
operating systems 
e Monitors battery status 



















EMA 
PLATINUM 
PROTECTION 

PLAN 
MINUTEMAN will repair or replace 
equipment, up to $25,000 in value, 
damaged by AC surges while 
fe)fe) oxi mere) ala\=rei tore ReMi AS 
MINUTEMAN UPS. 
See warranty 
inside 
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Product and company names mentioned herein 
may be trademarks or registered trademarks of 
their respective companies 





sible error codes that could be returned if the 
log-in attempt failed. Failed log-in attempts 
could occur for several reasons, including 
the following: 


¢ The server is off-line (error number 35h). 

¢ The user’s account has expired (error 
number 4Ah). 

¢ The user’s password has expired (error 
number 4Bh). 

¢ The user has logged in too many times 
(error number 54h). 

¢ The user is already logged in (error num- 
ber 55h). 

¢ An invalid user name or password was 
entered (error number 56h). 

° Log ins to the server are temporarily dis- 
abled (error number 46h). 


Other network operations such as map- 
ping resources and setting up printers are 
usually performed immediately after a log- 
in. Checking the carry flag and associated 
error codes lets you trap and recover criti- 
cal NOS errors before proceeding to the 
next step of the log-in procedure. 


F "SECRET" + CHRS(O) 
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Using C and BASIC 

Most high-level languages such as C and 
BASIC provide access to DOS interrupts, 
thus giving you direct access to low-level 
DOS and BIOS services. This is done in 
exactly the same way as in assembly lan- 
guage; you simply set up the registers ac- 
cording to the requirement of a specific 
function and then initiate an INT 21h call. 
For example, the listing “Log-in with 
C” contains a log-in sequence written in C. 
You need the header file dos .h to access 
the int86x function. Also defined in 
dos.h are the union variable REGS and 
structure SREGS, which are used to access 

the CPU registers. 
To access function 
__ F8tlh (1.e., log in to a 
____| server), you must first 
____| initialize a log-in string 
-__| containing the server’s 
___| name, user name, and 
-__| password formatted as 
-__| previously explained. 
You define the log-in 
string using a string con- 
stant and then assign far 
pointer *]strg to it. You 
set register AX to the 
—___| function number by as- 
—__| signing the value Ox5F81 
| to the union variable 
| inregs.x.ax. Similarly, 
_ you assign the adapter 
number to register BL 
mums (i regs.h.bl). Regis- 
__| terDI(inregs.x.di)is 
then set to the offset ad- 
dress of the log-in string, 
and register ES is set to 
the segment address of 
the log-in string (using 
the FP_OFF and FP_SEG 
macros also defined in 
| dos.h). Finally, you call 
_ | the int86x function with 
| the INT number (0x21), 
and the values of the 
| input, output, and seg- 
ment registers are passed 
as parameters. The func- 
_| tion accesses the DOS 
service and returns the 





modified register values in outregs. The 
carry flag is then checked. If the flag is 
set, an error message and number is 
printed out. 

The listing “Log-in with BASIC” shows 
the log-in function accessed from BASIC. 
The include file QB.BI (VBDOS.BI, if 
you're using Visual Basic for DOS) con- 
tains the necessary support for the INTER- 
RUPTx function. The data type RegTypex 
defined in the include file allows access 
to the CPU registers. As in the C program 
example, the log-in string is first con- 
structed in the proper format and assigned 
to the variable Lstrg. Registers AX and 
BX are then set to the function number 
and adapter number, respectively. A 
pointer to the string variable is assigned 
to register DI (offset address) and regis- 
ter ES (the segment address). The INTER- 
RUPTx function is called to access DOS 
INT 21h with the InRegs and OutRegs 
variables passed as I/O parameters. The 
function accesses the service and sets Out - 
Regs to the modified register values. The 
carry flag is checked by examining the 
least significant bit of the variable Out - 
Regs.flags; if the flag is set, an error 
message and number are reported. 


Function Examples 

Regardless of the type of programming 
language you use, the LANtastic API func- 
tions are all accessed through a low-level 
call to INT 21h. Even though the rest of the 
code fragments illustrating the use of the | 
API are implemented in assembly lan- 
guage, it should be easy to adapt them to 
BASIC, C, or any other language that pro- 
vides access to INT services. 

The process of logging out of a server is 
similar to logging in. The log-out function 
(SF82h) need specify only the name of the 
server in ASCIIZ form. Note that the func- 
tion 5F88h is also available to log you out 
of all servers attached to the workstation. 

To redirect network resources and can- 
cel redirections, you access NOS func- 
tions 5F03h and SF04h, respectively. For 
example, the listing “Redirecting Drive 
Mappings” maps drive E to the server’s 
network drive X. To redirect a local DOS 
device (printer or disk) to a network 
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N-BOARD 
INTELLIGENCE 


Microstar Laboratories™ 
makes Data Acquisition 
Processor™ boards for 
real-time data acquisition 
and control systems run- 
ning on the PC. 














Intelligent 


Solution for 
Data Acquisition 


High performance applications 
require computing resources on demand. 
Complex operating systems like Windows 
release resources with random delays. 
The Data Acquisition Processor isolates 
an application from these delays, and guar- 
antees reproducible results, even at high 
speeds. Better control means higher quality. 











With intelligence on board, the 
Data Acquisition Processor can do more 
thanimprove control. Itcan process data. 
Except for displaying data and logging 
data to disk — activities it leaves to the PC— 
the Data Acquisition Processor can do 
anything with sampled data that a PC can 
do, and it can go beyond that: to real-time 
data reduction, and to real-time control. 












The Data Acquisition Processor 
can easily digitize and buffer an analog 
signal at high speed, and simultaneously 
scan thesampled data for specified events. 
Whenever an event occurs, a block of data 
surrounding that event can be further pro- 
cessed on the Data Acquisition Processor or 
passed to the PC for display or disk logging. 
Further processing on the DAP can include 
filtering, analysis, and real-time response. 













Intelligence in a Data Acquisition 
Processor is implemented in DAPL™, 
a multitasking real-time operating system 
thatruns on the on-board processor. DAPL 
is optimized for data acquisition and con- 
trol. It recognizes more than 100 standard 
commands, and easily incorporates user- 
defined custom commands. Most applica- 
tions can be completely specified using fewer 
than a dozen different standard commands. 


MUICROSTAR 


ABORATORIES 


206-453-2345 / 206-453-3199 fax 
2265 116th Avenue NE, Bellevue, WA 98004 
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resource, registers SI and DI must point to 
ASCIZ strings that hold the device name 
and network path. Register CX must be 
set to 0 for compatibility with the NOS 
functions. If you redirect a hard drive or a 
printer, you must set register BL to 4 or 3, 
respectively. In the listing “Redirecting 
Drive Mappings,” for example, you could 
redirect LPT2 to the server’s @PRINT- 
ER resource by changing the value in reg- 




















ister BL to 3, changing the LDEVNAME to 
LPT2, and changing NPATH to point to the 
redirected resource. 

To cancel a redirection, you need spec- 
ify only the name of the local device that is 
to be canceled; no other inputs are neces- 
sary to the 5F04h function call. 

Another function normally accessed in 
a log-in sequence is the NET CLOCK 
command. This command synchronizes 





The Rig 


Your software protection strategy 
shouldn't be a hit or miss proposi- 
tion. But with so many conflicting 
claims about one vendor's product 
being better than another, we can 
understand why you might want to 
leave it to chance. 

The fact is, what really makes 
one protection scheme better than 
another is the level of security it 
provides. For more than a decade, 
we have been pioneering seam- 
less, reliable security systems for 
your applications and data. 
Software Security's many patents 





low Do You Know You've 


are evidence of our continuing 
ingenuity in developing ways of 
protecting your intellectual prop- 
erty. Our latest advances in soft- 
ware distribution, network license 
control, and “metering” are worth 
looking at. 

But that’s only part of the story. 
We offer a wide range of developer 
tools including our very highly 
secure AEGIS System™ which 
requires only a few minutes to 
implement. In addition, we under- 
stand the importance of our 
relationship with our customers 








o 
Software Protection? 





and are fully committed to the 
best developer support program in 
the business. 

If you are serious about protect- 
ing your software, contact 
Software Security and ask for an 
evaluation kit. It contains every- 
thing you need to explore all of 
our outstanding protection meth- 
ods. So call today and see why 
there’s a big difference between 
the bull’s-eye and the bull. 


SOFT WARE 
SECURITY 





6 THORNDAL CIRCLE, DARIEN, CT 06820-5421 Tel: 203-656-3000 Fax: 203-656-3932 BBS: 203-656-3928 
Software Security International Ltd., London: +44-784-430-060 Fax: +44-784-430-050 
* SSI Belarus, Minsk: +(7) 0172-45-21-03 Fax: +(7) 0172-45-31-61 
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Save Disk Space 





PKZIP version 2.0 


® 
PC WORLD PKWARE introduces the next generation of its award 
winning compression utility. PAZIP 2.0 yields greater 
performance levels than achieved with previous releases 
of the software. PKZIP compresses and archives files. 
This saves disk space and reduces file transfer time. 


Software developers! You can significantly reduce ‘ 

product duplication costs by decreasing the number o 
WORLD CLASS disks required to distribute your applications. Call for 
AWARD Distribution License information. 


Put Your Executables on a Diet 


Software developers! Save disk space and s 
media costs with smaller executables. You Can 
distribute your software in a compressed form 
with PALITE Professional.” PALITE Professional 
gives you the ability to compress files so that 
they cannot be expanded by FPRHLITE. This 
discourages reverse endineering of your 
programs. 





PKLITE increases your valuable disk space by compressing DOS 
executable (.EXE and .COM) files by an average of 45%. The Operation of 
PKLITE is transparent, all you will notice is more available disk space! 


Compression for YOUR Application 


allows you to incorporate data 
compression technology into your 
software applications. The application 
program controls all the input and 
output of data, allowing data to be 
compressed or extracted to or from any 
device or area of memory. 





All Purpose Data Compression Algorithm Compresses ASCII or binary data 
quickly. [he routines can be used with many popular DOS lanquages. A 
Windows DLL and an OS/2 32-bit version is also available! 






INC. 


9025 N. Deerwood Drive Brown Deer, WI 53223-2437 
(414) 354-8699 Fax 414) 354-8559 


PAWARE Data Compression Library for DOS $275 PAWARE Data Compression Library for OS/2 $350 
BE 


RWARE Data Compression Library DLE for Windows $550 
PRZIF $47.00 FPRLITE $46.00 PKLITE Professional $146.00 


Please add $5.00 S&H per package in the US & Canada, $11.25 overseas. 
Wisconsin residents add appropriate state sales tax & county sales tax. 
Visa and MaStercard accepted, no COD orders. 
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The PAWARE Data Compression Library 
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the server’s clock with the workstation’s 
clock. To accomplish the same task, you 
can use the program fragment shown in 
the listing “Accessing the Network Clock,” 
which accesses the NOS Get Server’s 
Time function (SFCOh). 

The code shown in the listing first calls 
the NOS Get Server’s Time function to 
move the server’s time and date into a 
data structure defined as TIMEBLK. Reg- 
ister SI points to the data structure while 
register DI points to the ASCIIZ server 
name on input. On return, the TIMEBLK 
data structure is filled in with the serv- 
er’s date and time. The code then extracts 
the date information from TIMEBLK and 
places it in the appropriate registers for 
the DOS function Set Date (2BH). The 
code then executes an INT 21h to set the 
date of the local workstation. Next, the 
time is extracted from TIMEBLK and placed 
in the appropriate registers for the DOS 
Set Time function (2Dh), and again, an 
INT 21h is executed to set the time of the 
local machine. 

Some NOS services can be invoked sev- 
eral times in succession to obtain multiple 
pieces of information. One such function is 
Get Queue Entry (SFAOh), which obtains 
a list of all mail and print queues posted for 
a particular user on a server. For example, 
if you spooled two files for printing and 
sent three mail messages, there would be 
five queue entries on the server for that 
user name. Each time the Get Queue Entry 
function is called, NOS releases informa- 
tion on one of the entries until there are 
no more. 

To accomplish this task, register BX is 
used as a queue-entry index. When the 
function is initially called, register BX 
must be set to 0 to identify the first queue 
entry. On each subsequent call to the func- 
tion, BX is automatically incremented to 
the next entry while a 162-byte buffer 
pointed to by register ES:DI is filled with 
the queue information. When register AX 
returns an error code of 12h (i.e., no more 
files), there are no more entries, and you 
can terminate the process. A certain byte 
(called the Queue type) in the information 
block identifies the entry as a mail or print 
queue; if desired, this byte can be exam- 
ined to obtain a count of only the mail 
queues or print queues. 

The listing “The Mail Subroutine” 
shows a subroutine called MAIL that de- 
termines how many mail messages exist 
on a specified server whose ASCIIZ name 
is pointed to by ES:DI. On entry, ES:DI 
points to the ASCIIZ server name. On re- 
turn, register CX contains a count of the 
mail messages posted on the server. 

Within the subroutine, register CX is 
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Is there really a difference in 
monitors? You bet there is! 






excellent service and support we 
provide to our distributors, 
resellers and end-users. When 


) 
There’s also a difference in the | | | 
companies that produce them! @ they call with questions, they get 


So, what’s the difference? Well, 

it’s in the performance, price, 

service and support. In fact, the editors of several major magazines, 
including PC World and PC Computing, found out that all monitors 
are not created equal. That’s why they named the ViewSonic 17 the 
“BEST” monitor in their roundup. Here’s what they said: 


“Some folks crave performance. Some look for price. And then 
there are those who want it all. If you belong to the third crowd, 
the ViewSonic 17 is the monitor for you. The ViewSonic 17 stands 
out as the best all-around value in the review.” 

— PC World: April 1994 


“Best color quality, best sharpness and best versatility — what 
more could we ask of the ViewSonic 17? Frankly, we were sur- 
prised that one monitor could do it all.” 

— PC Computing: January 1994 


What sets this, and all ViewSonic color monitors, apart is the dedica- 
tion by the company to supply high-performance, award-winning 
products at a reasonable price. And, our reputation bears out the 


action. 


With its flat square screen, 0.27mm dot pitch and a maximum resolu- 
tion of 1,600 x 1,280, it’s no wonder the 17-inch* ViewSonic 17 has 
been touted by the press. To win these awards, you know the display 
must be crisp, sharp and picture-perfect. And with ViewMatch™ you can 
be assured that the screen image will match printed output. 


For information on any of our full line of color monitors, call 
800-888-8583. FREE MAC ADAPTER AVAILABLE. 


ViewSonic 
See The Difference!” 


20480 Business Parkway Walnut, CA 91789 
Tel: (800) 888-8583 or (909) 869-7976 Fax: (909) 869-7958 
AppleLink: VIEWSONIC, Compuserve: 73374, 514 or FaxSonic: (909) 869-7318 


*17” CRTs yield 15.5” to 15.7” diagonal viewable screens. 
All products and brand names are registered trademarks of their respective companies. 


Circle 138 on Inquiry Card (RESELLERS: 139). 
































Feature 


used to keep track of the number of queue 
entries being held on the server. Register 
BX is used as an index into the list of 
queue entries and is initially set to 0 to al- 
low the Get Queue Entry function to read 
the first queue entry. If the function re- 
turns a 12h (no more entries), then the sub- 
routine terminates with the count in CX. 
The Get Queue Entry function reads each 


queue entry into the data structure defined © 


as QUEUE. The byte at OFFSET QTYPE in 
the data structure identifies the entry as 
either a mail message (1) or a printer queue 
(OQ). If the entry is a mail entry, then it is 
counted; otherwise, the entry is ignored. 
The function automatically increments BX 
to point to the next queue entry, and the 
process is repeated. The subroutine will 
count all mail messages (sent and received) 
that are posted on the server for a particu- 
lar user. To be more selective and to count 
only mail received for a particular user, 
the QDEST information must be examined. 

A detailed explanation of the informa- 
tion block returned by the Get Queue En- 
try function described in the above sub- 
routine is beyond the scope of the article, 
but it provides a powerful means of ma- 
nipulating and examining queues. The 
book Running LANtastic includes more 
detailed information on the format of the 
information blocks returned by this and 
other similar NOS functions. 
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Putting It All Together 

The LANtastic NOS services examined 
so far have been sufficient to implement 
the five NET commands that were used 
as an example at the beginning of this ar- 
ticle. The sample program LOGIN.ASM 
integrates these functions and others into a 
complete assembly language program to 
perform the following task: 


¢ Prompt the user for a name and password 
¢ Map a network drive resource 

© Map a network printer resource 

¢ Set LPT notification on 

¢ Set the LPT time-out to 10 seconds 

¢ List all mail messages received 


The program uses two additional func- 
tions not discussed earlier: Set Redirected 
Printer Time-Out (SFD1h) and Set LPT 
Notification (SF9Eh). To set the LPT time- 
out value for a redirected printer, the Set 
Redirected Printer Time-Out function is 
called with register CX containing the 
printer time-out in ticks (18.2 ticks = 1 
second). A value of 0 in register CX will 
disable the time-out. No information other 
than a possible error code is returned. The 
Set LPT Notification function is called 
with register DX set to 0 to disable the 
LPT notification pop-up message when a 
file has been despooled to the printer or 
to 80h to enable the pop-up notification 








— 
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message. Like the set time-out function, 
no information is returned other than a 
possible error code in AX. After a user 
logs in, the program lists all mail messages 
destined to the logged-in user. This is not 
simply a count of the mail messages, but a 
list that identifies the sender’s name and 
the comment attached to the mail message. 
Again, the Get Queue Entry function is 
used to extract this information but in a 
different form. 

LOGIN.ASM is formatted to be as- 
sembled into a .COM file rather than an 
EXE file. The resulting .COM file pro- 
duced is only 1972 bytes in size and exe- 
cutes in a fraction of the time that a batch 
file takes to execute a sequence of NET 
commands. 

The sample program USERS.BAS, 
written in Visual Basic for DOS, illustrates 
the use of the Get Active User Informa- 
tion function (SFBOh) to obtain a list of 
all user activity on the server. Like the Get 
Queue Entry function, this service uses 
the same procedure to obtain information 
on all log-in entries to a specified server. 
The information that this program displays 
is similar to the Display Server Activity 
screen in NET. Because of the close com- 
patibility between QuickBasic and Visual 
Basic for DOS, the program can be easily 
modified for QuickBasic. 

WHOAMLC is an example of a short 
program written in C that uses the LAN- 
tastic API to display information on the 
current log-in. The program identifies the 
name of the machine, the user name, and 
the server that the workstation is logged in 
to. This is accomplished by accessing 
NOS functions 5E00h, 5F83h, and SF80h, 
respectively. See the “Program Listings” 
on page 5 for more information about 
how you can obtain these programs elec- 
tronically. 

With custom applications developed 
using the API, we found network admin- 
istration simplified, security improved, 
and performance enhanced. A tailored 
environment combining the user’s needs 
and the administrator’s concerns proved 
advantageous to all, increasing overall 
productivity. Plans for additional nodes 
are in the works, and user satisfaction 
remains high. @ 





Amin R. Ismail is an Associate Professor with the 
School of Engineering at the University of Dayton. 
He can be reached on the Internet at ismail@ 
udavxb.oca.udayton.edu. or on BIX at editors@ 
bix.com. Rhonda Copley is a freelance writer and 
technical consultant. She can be reached on the In- 
ternet or BIX at editors@bix.com. Both have 
worked with LANtastic since its initial release and 
have set up and maintained networks for several 
small businesses. 
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Hold‘on to your hat, pardner. Gateway 2000® is raisin’ the stakes again! Now a 
double-speed: CD-ROM drive is standard on every Gateway desktop PC, and every 
desktop system comes with a three-year fimited parts warranty — including Gateway 
monitors! It’s one of the strongest warranties in the industry! 

On top of that, many Gateway desktops now include Microsoft® Office Pro” with 
all of Microsoft’s most popular business applications: Word, Excel, PowerPoint,* 

ACCESS and Office Manager. It’s powerful software to suit powerful systems. When 
you bet on Gateway, you're the winner with a hand that is unbeatable in the industry. 

Speaking of the PC industry, if you’ve been hangin’ around the PC Saloon for long, 
you Il recognize that this Gateway ad is a sequel to one that ran way back in the summer 
of 1990. Taking our cue from Hollywood, we reckoned if “Saloon” was a good ad, we 
might as well do “Saloon 2 1/2.” What was surprising about lookin’ back was seeing 
how many things have stayed the same. 

The players around the industry poker table have changed some, but the game 
hasn’t. Gateway’s strategy is to deal you a royal flush of value: high-performance, 
high-quality PCs at the very best prices with old-fashioned, good service. Same as 
always. And although Gateway has become a Fortune 500 firm, we still think like a 
small, maverick company from the South Dakota frontier. 

Yesirree, when you 
have a 
hankerin’ 
for a PC, 
just holler. 
We'll give 
you the best 
deal in all 
the land. 


























PENTIUMS ARE STRAIGHT ACES 
Gateway 2000® Pentium-based systems 
“are the best cards you can hold in terms of : 


price and performance. Starting at only $2,499, 





| they’re some of the fastest PCs in the west, hands 


| down. Ina price-performance showdown with other CPUs, the 


. 90MHz Pentium outguns them all. You just can’t find more 


horsepower for the money. 

Based on the Intel® Pentium processor, all P5 models include a 
PCI local bus and an enhanced PCI/IDE controller allowing your 
hard drive to transfer data up to twice as fast as non-enhanced 


systems. 

















Gees S ace of spade S the 


- includes most everything : 


the 1990 “Saloc “ourn 
486 with an -AM a 


QUICK DRAW 
New this month 


ATI GX video. - 







eee THE SOF 








































: A PAIR OF P ORTABLES 2 You get an seperaal diskette drive, a PCMCIA fax 








G “UTE WAY2O0 modem, two batteries and a dandy leather carrying case—_ 
| COLORBOOK = all included. Once you get your hands on a HandBook, — 

If you know when to hold ’em, you'll hang onto the you never want to put it down! : : 
ColorBook™ from Gateway 2000. It’s a rare card in the The HandBook 486 1 is the lightest Intel-based 486 
portable game that gives you outstanding color and desktop —_ portable available today. It weighs less than three pounds and 

See ata monochrome portable price. measures roughly 10 x 6 inches. The HandBook’s poner 

The ColorBook comes in four 486 ee and Me make it the pier 



















models, including t the latest 75MHz DX4 


traveling 
. Three ColorBook models include a 10. 8 companion. | 
= inch d dual-scan screen, which i isthe “Tthas a bei eh S 
: biggest color portable display on the . backlit VGA 
. market. You won't find a screen this | screenanda 





; big, this affo able, anywhere else. ois rtable, 4 
Weighing less than 5.7 oe 

| : ei: the ColorBook i is one eof | 

“the thinnest color portables 5 EZ 

Point™ lee 


“pointer, PCMCIA Type | 


| : around. The ColorBook comes - 
g : : with a powerful Intel SL 

| _ Enhanced processor — = - 486SX, Ti slot, and fon easing 

DR or Dx4— -and gives ae oe 3 nickel metil hyde 
: 256 brilliant color it in VGA tay gee é battery, You can “hot 





swap” ’ with the HandBook, 7 - 
too — change batteries or . 
peripherals while the PC is running yea rebooting the : 


system or losing any data. 


Deal yourself a great hand with the HondBook 486. or the ColorBoo kom _ 
Gateway 2000. : 


S rustled up the 50MHz DX? HandBook. 
= Based. on Intel’s SL En anced energy-efficient processor, it’ S 
tl fastest subnotebook: in ~ West! The SOMHz DX2 is i. 


7 = now x Gateway : 


“2058 
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FRONTIER FAMILY PC 


With a Gateway 
bh) 2000® Family PC™ you 


and your family can 






explore the frontier of d west, or just about any subject, 
from the comfort of your home. 

The Family PC is a fully equipped multimedia system 
including a fast CD-ROM drive so you can run the best 
programs and games with sound, pictures, animation and video. 
With its high-quality sound card and speakers, the Family PC 
lets you play music CDs with great stereo sound. The sound 


card also lets you hear audio clips or record audio. 
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You get a fax/modem with the Family PC, too, and al the 
communication software you need to connect with other | 
computer users all over the world. With your modem, you ¢ can 
tie into computer bulletin boards such as CompuServe® | 
Prodigy® America Online® and Internet where you'll find 
forums and information by the gigabyte. 

The Family PC also includes great software. You get five 
outstanding Microsoft titles, plus the Corel Photo CD 8 Is 
standard on all Gateway desktop systems: 

¥ Microsoft Works,” Multimedia Edition — gives you a 
word processor, spreadsheet, database and much more! 


@ Microsoft Encarta 1994 Multimedia Encyclopedia - — 


includes the complete text of the 29-volume a 


Funk & Wagnall’s New Encyclopedia, and Le 
much, much more! 

* Microsoft Baseball — new this month, 
Baseball is a sure hit with everyone. 

& Microsoft Money’“ — the complete personal 
financial management package. 

Y Microsoft Golf — terrific entertainment for 
the whole family! ae 

& Corel Professional Photos CD Sanpler — 
gives you tools to view Photo CD images. 

Nobody in the industry deals you a software hand 


as strong as this one! 


Gateway 2000's Family PC includes everything you need for 
multimedia and communication uses. 





_ determine it is necessary. 





WANTED: 3-YEAR WARRANTY | 

You asked for it. You got it. Now Gateway’s high-quality 
| desktop systems come with one of the strongest warranties in 
7 the industry. All Gateway 2000 desktop PCs are backed bya 
three-year limited warranty on parts. This includes Gateway 
monitors, an unusual provision in the industry, giving you one 
of the best support deals around. | 

Our portables still come with a standard one-year limited 
warranty on both parts and labor, or you can get our special 
VIP warranty. The VIP warranty, which gives you a } 
- replacement unit within 24 hours, is available only at the time 
of purchase for an additional $100. 


For details on our new warranty and all of our service and 


support policies, please call or write for a free written copy. 


MORE STANDARD SERVICES 

As a Gateway customer you also receive a 30-day money- 
back guarantee and toll-free technical support. Our systems 
are covered by a one-year limited 
on-site warrarty. On-site service is 
available in most U.S. locations, 
and may be provided without _ 
charge during the warranty | 


 ifour technicians 


A Gateway BBS 
membership also comes 

with every system. With 

the purchase of a modem, you get Triton’ S 


CoSession™ Host at no additional charge. This remote 





: work on your PC, ye your —) over the telephone. 
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EPA POLLUTION PREVENTER 


Gor 2000 is a 
corpo sponsor of 





1 Printed c on recycled. 
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~ qualified commercial customers. You ¢ can also sol for ee : 


ACROSS THE BORDERS 


_ this ad for special 800 numbers. Plus, Canadian and Puerto 


. diagnostis software enables Gateway technicians to remotely — 






































PAYMENT OPTIONS 
Gateway accepts most major ried 
cards and C.O.D. terms, with net 30- “day 


terms and leasing options available: to 


Gateway 2000 DuoLine™ MasterCard® Card, issued by Dil : | 
National Bank, Des Moines, lowa. | 


Gateway 2000 also makes it easy for fiends in Canada — 
and Puerto Rico to buy Gateway systems with toll free | 


telephone service to both countries. See the back pages of . : 


Rican customers get award-winning technical suppor and 
CSA approvals. On-site service is available in some - 
Canadian and Puerto Rican locations, and our international 
shipping rates are among the most t competitive in the 


industry. Give usa call! 
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B Intel® 66MHz 486DX2 CPU 

B 4MBRAM 

Mi 340MB 13ms IDE Hard Drive 

M Local Bus Graphics with IMB 

® Double-Speed CD-ROM 

M 3.5" Diskette Drive 

@ 14" Color SVGA Monitor 

@ Mini Desktop Case 

M 5 16-Bit ISA Slots 

KE 101-Key Keyboard & Mouse 

MH MS-DOS® 6.22 & WFW 3.11 

© MS Works™ Multimedia 
Edition 3.0 

® 3-Year Limited Parts Warranty 


4DX2-66 $1599 
4Sx-33 $1299 





M Intel 60MHz Pentium CPU 

MH SMB RAM, 256KB Cache 

Mi 540MB 1|3ms IDE Hard Drive 
@ PCI Enhanced IDE Interface 

H PCI Local Bus Graphics with IMB 
® Double-Speed CD-ROM 

M 3.5" Diskette Drive 

M 15" Color CrystalScan Monitor 
M Desktop Case 

M4 ISA, 2 PCI & | PCI/SA Slots 
M@ AnyKey Keyboard & Mouse 

M MS-DOS 6.22 & WFW 3.11 

® MS Office Pro 

® 3-Year Limited Parts Warranty 


$2499 








: Intel 33MHz 486SX CPU 

@ 4MB RAM 

M@ 340MB 13ms IDE Hard Drive 

B Local Bus Graphics with 1MB 

® Double-Speed CD-ROM, 16-Bit 
Sound Card & Speakers 

B 2400/9600 Data/Fax Modem 

M 3.5" Diskette Drive 

B 14" Color SVGA Monitor 

MH Mini Desktop Case 

M5 16-Bit ISA Slots 

WM 101-Key Keyboard & Mouse 

MS-DOS 6.22 & WFW 3.11 

® MS Works, Encarta, Baseball, 
Money, Golf & Corel Photo CD 

® 3-Year Limited Parts Warranty 


$1499 








B Intel 66MHz 486DX2 CPU 

M@ S8MB RAM, 128KB Cache 

@ 340MB 13ms IDE Hard Drive 
B Local Bus Graphics with IMB 
® Double-Speed CD-ROM, 16-Bit 


HM 2400/9600 Data/Fax Modem 
H@ 3.5" Diskette Drive 

14" Color SVGA Monitor 

@ Mini Desktop Case 

M@ 5 16-Bit ISA Slots 

M 101-Key Keyboard & Mouse 


® 3-Year Limited Parts Warranty 














B Intel 66MHz 486DX2 CPU 

@ 8MB RAM, 128KB Cache 

HM 540MB 13ms IDE Hard Drive 
M@ PCI Enhanced IDE Interface 

HH PCI Local Bus Graphics with IMB 
® Double-Speed CD-ROM 

M 3.5" Diskette Drive 

B 15" Color CrystalScan® Monitor 
B Desktop Case 

M 4 ISA, 2 PCI & 1 PCI/SA Slots 
M@ AnyKey® Keyboard & Mouse 

HB MS-DOS 6.22 & WFW 3.11 


Sound Card & Speakers 


@ MS-DOS 6.22 & WFW 3.11 ® MS Office Pro™ 
© MS Works, Encarta, Baseball, ® 3-Year Limited Parts Warranty 
Money, Golf & Corel Photo CD $2 299 


$1999 
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Mi [ntel 66MHz Pentium CPU 
M 8MB RAM, 256KB Cache 
Hi 540MB 13ms IDE Hard Drive 
M@ PCI Enhanced IDE Interface 


B PCI Local Bus Graphics with 2MB 


® Double-Speed CD-ROM 

M 3.5" Diskette Drive 

M 15" Color CrystalScan Monitor 

MB Desktop Case 

M 4 ISA, 2 PCI & | PCI/ISA Slots 
HM AnyKey Keyboard & Mouse 

@ MS-DOS 6.22 & WFW 3.11 

® MS Office Pro 

® 3-Year Limited Parts Warranty 


$2799 


& Intel 90MHz Pentium CPU 

M 16MB RAM, 256KB Cache 

Mi 540MB 13ms IDE Hard Drive 

M@ PCI Enhanced IDE Interface 

® ATI Mach 64 Graphics on PCI 
Local Bus with 2MB VRAM 

® Double-Speed CD-ROM 

H |6-Bit Sound Blaster-Compatible 
Sound Card & Premium Speakers 

B 3.5" Diskette Drive 

17" Color CrystalScan 1776LE 

B Tower Case 


B Intel 90MHz Pentium CPU 

@ S§MB RAM, 256KB Cache 

@ 540MB 13ms IDE Hard Drive 
M@ PCI Enhanced IDE Interface 
H PCI Local Bus Graphics with 2MB 
® Double-Speed CD-ROM 

H 3.5" Diskette Drive 

B 15" Color CrystalScan Monitor 
HB Desktop Case 

M 4 ISA, 2 PCI & 1 PCI/SA Slots 
HM AnyKey Keyboard & Mouse 

HB MS-DOS 6.22 & WFW 3.11 




















2.94 Lbs., 9.75" x 5.9" x 1.6" 

M@ SL Enhanced Intel® 486 or DX2 
Processor 

i 4MB or 8MB RAM 
(expandable to 20MB) 

M80 to 250MB IDE Hard Drive 

® External 3.5" Diskette Drive 

7.9" Backlit VGA Display 

2 NiMH Batteries & AC Pack 

M Suspend/Resume Feature 

| PCMCIA Type II Slot 

H EZ Point™ Integrated Pointer 

M 78-Key Keyboard 

M Parallel, Serial & PS/2 Ports 

® Leather Carrying Case 

HB MS Works for Windows™ 3.0 or 
MS Office Pro 

HM MS-DOS® 6.2, WFW 3.11 & 
Serial Transfer Cable 


Toll free from Canada 
800-846-3609 


Toll free from Puerto Rico 
800-846-3613 





HANDBOOK 486SX-25 


4MB RAM, 80MB Hard Drive, 
® 96/24 Fax/Modem, Works 


$1799 


HANDBOOK DX2-40 
8MB RAM, 130MB Hard Drive, 
® TelePath™ Fax/Modem, Works 


$2499 


¢ HANDBOOK DX2-50 
8MB RAM, 250MB Hard Drive, 
TelePath Fax/Modem, MS Office Pro 


$2999 





8 0 0 - 


8 4 6 - 











® MS Office Pro M 4 ISA, 2 PCI & 1 PCI/ISA Slots 
® 3-Year Limited Parts Warranty M@ AnyKey Keyboard & Mouse 
$2999 HM MS-DOS 6.22 & WFW 3.11 
® MS )ffice Pro 
® 3-Ycar Limited Parts Warranty 
5.7 Lbs., 11.7" x 8.5" x 1.77" COLORBOOK 486SX-33 
@ SL Enhanced Intel 486, DX2 or 4MB RAM. Case. Works 
DX4 Processor 
Mi 4MB or 8MB RAM (expandable to $2 1 99 
Pheacs COLORBOOK DX2-40 
@ 3.5" Diskette Drive and Removable 4AMB x/ 
50MB IDE Drive RAM, Fax/Modem, Case, Works 
H 10.3" or 9.4" VGA Dual-Scan $2699 
STN Color Displa 
ae COLORBOOK DX2-50 


NiMH Battery & AC Pack 
HM Suspend/Resume Feature 8MB RAM, Fax/Modem, Case, Office Pro 


M2 PCMCIA Type II Slots (1 Type III) $3199 


M Integrated Trackball (2 buttons) 
BM 85-Key Keyboard COLORBOOK DX4-75 


M@ Parallel, Serial, PS/2* & VGA Ports 8MB RAM, TelePath Fax/Modem, Case, 


MMS Works or MS Office Pro Office Pro 
B MS-DOS 6.2 & WFW 3.11 $3699 
* Intel Verified: 
_ for the Pentium™ 
“You've got a friend in the business. OverDrive™ 
Processor 
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610 Gateway Drive « P.O. Box 2000 * N. Sioux City, SD 57049-2000 * Phone 605-232-2000 * TDD 800-846-1778 * Fax 605-232-2023 * FaxBack 605-232-2561 
Component Add-On Sales 800-846-2080 * Sales Hours: 7am-10pm Weekdays, 9am-4pm Saturdays(CDT) 


You re sure to get a great deal on all kinds of peripherals and 
software, sold only with the purchase of a system. 


MULTIMEDIA 
Basic Audio Multimedia Kit 


Here’s everything you need to add multimedia to a Gateway PC. 

MH Gateway 2000 16-bit CD-quality sound card, compatible with Sound 
Blaster™ cards, with MIDI/game port, mic in, stereo line in/out 

M@ 2 Labtec® CS-180 speakers 

H Corel Professional Photos CD Sampler 
$109 (with system purchase) 


Wavetable Audio Multimedia Kit 

Once you’ve heard wavetable audio, basic audio will never do! 

MH Ensonig Soundscape 16-bit wavetable sound card, MT-32 and FM mode 
compatible. Supports most software for popular sound cards and standards 
including General MIDI, Sound Blaster, AdLib, Roland MPU 401, MS Win- 
dows Sound Sytem and MT 32. 

New Altec Lansing ACS-31 three-piece speaker system 

MidiSoft Sound Explorer and Time Warner’s Aegis software 

Corel Professional Photos CD Sampler 

$279 (with system purchase) 


Altec Lansing ACS-31 Speakers 

A Gateway exclusive from Altec Lansing: a three-piece speaker set at a two- 
piece price. Two 3-inch free-standing speakers crank out up to five watts per 
channel while the subwoofer can deliver 15 watts of heart-pounding bass. $119 


Multimedia Software Starter Pack 

You get nearly $700 worth of software for only $139! Package includes Mad 
Dog McCree, Tuneland, Mayo Clinic Family Health Book, Better Homes and 
Gardens Cookbook, Sitting on the Farm, Sam & Max Hit the Road, Mavis 
Beacon Teaches Typing, Chess Master 3000, U.S. Atlas and World Atlas. You 
also get a compact disk cleaner and 20-disk storage rack. $139 


MONITORS 
CrystalScan® 17-Inch Monitor 


Non-interlaced color monitor with intelligent multi-scanning analog color 
display capable of 1280 x 1024 resolutionin non-interlaced mode, .26 dot pitch. 
Upgrade from a 14-inch CrystalScan 1024NI monitor $395 

Upgrade from a 15-inch CrystalScan 1572 monitor $335 

(Prices good only for upgrades at the time of system purchase.) 


PRINTERS 
Epson® Stylus” 800 Ink Jet Printer 


Get the look of a laser at a dot matrix price with the Stylus 800. Prints 150 
characters per second at 360dpi — fast and quiet! $289 


Epson ActionLaser 1500 Laser Printer 

Get professional-quality documents fast — six pages per minute, at 300 x 
300dpi. Comes with 14 resident fonts and 1MB memory expandable to SMB. 
Parallel cable included. $669 


Call for other printer options, including our Hewlett*- Packard line. 


COMMUNICATIONS & STORAGE 


TelePath™ II Fax/Modem 

Internal fax/modem, 14,400bps modem, V.32bis, with 14,400bps fax capability. 
Includes CommWorks™ data and fax communication software, CoSession™ 
Host remote diagnostics, plus a CompuServe® trial membership. $129 


Colorado Memory Systems® TBU 
250MB internal tape backup unit copies up to 9.5MB per minute. Comes with 
MS Windows™ and DOS software, one tape and cable. $149 


PORTABLES 


Peripherals and upgrades available only with a Gateway portable purchase. 

PCMCIA Cards 

H TelePath 14,400 fax/modem. $249 
(Also in X-Jack version, same price) 

H 9,600/2,400 fax/modem. $149 

H Ethernet adapter. $149 

Other Accessories 

M 2.2Ah NiMH batteries. call for prices 

M HandBook 3.5" external floppy. $99 Mf Extended VIP warranty — we 

H ColorBook carrying case. $49 ship a replacement to you within 


HM HandBook leather carrying case. $55 24 hours during warranty. Point 
of sale only. $100 


M Token Ring adapter. $449 
HM HandBook VGA adapter. $229 


Call the Gateway 2000 special component add-ons division at 
800-846-2080 for our complete line of extras for Gateway customers. 











iend in the business.” ® 


§00-846-2058 


© 1994 Gateway 2000, Inc. Gateway 2000, AnyKey, CrystalScan, HandBook, black-and-white spot design, “G” logo and “You've got a friend in the business” slogan are registered trademarks, and ColorBook, DuoLine, Family PC, EZ Point and 
TelePath are trademarks of Gateway 2000, Inc. The Intel Inside Logo, Intel, Pentium and OverDrive are trademarks or registered trademarks of Intel Corporation. All other brands and product names are trademarks or registered trademarks of their 
respective companies. All prices and configurations are subject to change without notice or obligation. Prices do not include shipping or applicable sales tax. 





BO card 
LUG-AND-PLAY ADAPTERS 
SET THE PACE 


FOR FAST INSTALLATION AND WINNING VALUE. Now, get high performance at a low price with Boca's new 
plug-and-play ethernet adapters for ISA bus systems. With All-Time Record Low Prices for the BOCALANcard TP and BOCALANcard 


Combo, the race is on. Move ahead of the competition with the leader in affordability, speed and power. They're packed with features to make 
installing and using them faster and easier than ever. High performance software drivers. » Higher data transfer rates. « Bus 
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PETER WAYNER 


ver the next decade, the 
amount of power that’s 
consumed by comput- 
er chips is likely to be- 
come one of the biggest headaches 
for chip designers and end users alike. 
Many VLSI designers hope to lower 
power consumption in two ways: by 
pushing well-known power-saving 
tricks to new levels and by dramatical- 
ly retooling the fundamental structure 
of VLSI to let it recycle power by re- 
versing the results of circuit-based op- 
erations. The first approach is common; 
the second approach is just appearing. 

Two complementary forces are be- 
hind the drive to limit power consump- 
tion in microprocessors. One is heat; 
as processors get bigger and faster, the 
heat they dissipate increases propor- 
tionally. If ignored, this heat can liter- 
ally melt the components of a system. 
The second force is the explosion of 
the use of portable computers, which 
depend on batteries to get through their 
day. The less power their chips use, the 
longer these portable devices can run. 





Powerful Lessons 

In the past, power use by computer 
chips was a problem that was often e1- 
ther pushed aside or solved with brute 
force. Mainframe and supercomputer 
manufacturers routinely traded high- 
power consumption for speed and 
found themselves creating specialized 
cooling systems for their machines. 
Both Cray and IBM built refrigerators 
into their big machines to remove the heat produced by the large 
amounts of power consumed by the CPU. 

As has become apparent in recent years, microcomputer man- 
ufacturers are not immune to power problems. As microproces- 
sors have got bigger and faster, cooling fans have proved insuf- 
ficient to deal with all the power such chips dissipate as heat. 
Heat sinks are now de rigueur on powerful chips, as are multiple 


To cope with the ever- 
increasing power 
demands of VLSI chips, 


researchers are looking 
to circuit technologies 
that use reversible logic 
to conserve power 








fans and sophisticated case designs 
that help keep air circulating across 
hot components. 

Moreover, people are discovering 
that the power use of personal com- 
puters is significant. The Wall Street 
Journal estimates that computers are 
responsible for 5 percent of a typical 
business’s electric bill. In the sum- 
mer months, the companies pay again 
when they run air conditioners to re- 
move the heat generated by their com- 
puters. And, while they gain some 
heat from them in the winter, electrical heating is not economically 
competitive with gas or oil heat. 

For notebook computers, power-consumption issues are, in 
many instances, insurmountable. No one makes Pentium-based 
notebook computers because no one can make a reasonable-size 
battery to keep such systems in operation for more than a few 
minutes. As portable computers become more indispensable, we 
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need to be able to use the latest and most 
powerful processors in them. 


Where the Power Goes 

The physics of power consumption in 
VLSI circuits is straightforward. A tran- 
sistor switch consists of two wires. The 
flow of current through one wire is 
switched on or off by a packet of charge on 
the second. A microprocessor consists of 
millions of transistors that are turned on 
and off many millions of times per sec- 
ond. Every time one of these transistors is 
turned off, the electrons that were stuck 
on one wire to switch the flow of the sec- 


and techniques are avai 
- facturers cise for ways is : 


- Ane no 5 hates t is connected with a 

source at the basic voltage. The sud- _ 

den surge of charge caus C s the wire to : 
dissipate power as if itw a 

sine element until it rises = the source 

_ voltage.  . 


ond are sent to the grounding wire. In the 
process, heat is generated and power is 
consumed or dissipated. 

Many factors influence the amount of 
power consumed, for both well and ill. 
The push for miniaturization has the nice 
side effect of reducing the power con- 
sumed by chips. Smaller transistors need 
less power because they require fewer elec- 
trons to saturate the wire that controls the 
flow. The smaller amount of power con- 
sumed by each transistor means that dou- 
bling or quadrupling the number of tran- 
sistors does not double or quadruple the 
amount of power used. 


> square of fi 


| ae  yaiiee ooh SO ‘disopine a chip’s 
_ general voltage level from 5 Vto3V 
can have a tremendous effect on the 


power that is lost. This is why 3.3 Vis _ 


_ quickly becoming the new standard for 
_ the CMOS logic. that is used in chips 
today. _ 
Lowering the voltage fevel is not a 
simple process. The effectiveness of a 
___ transistor depends on a firm distinction 
between on and off. As the source of 
the voltage on the chip gets closer to 
_ ground, the electronics grow less sta- 
ble. Random noise can easily confuse 


_ ‘the logic. More important, the electron- 
ics take longer to settle into the correct 
on or off state. This means that de- 
signers | must lower the chip speed t to a : 
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The push for greater speed, however, 
does increase the amount of power con- 
sumed. Each operation in a microprocessor 
must flip a certain number of transistor 
switches, and each flip consumes elec- 
trons. Doubling the clock speed doubles 
the amount of power consumed. 

The quest for speed also has another ef- 
fect on power consumption. If you want 
each transistor to switch quickly, you must 
use more electrons to make sure that the 
transistor becomes saturated as quickly as 
possible. This means that faster computers 
must use more charge per transistor flip. 
Therefore, doubling the speed of a chip 
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In the near term, ther wer 
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strategies: lower voltage levels and ac 
tive power management at the func- 
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ll over the world software developers are 
looking for solid solutions to piracy protection 
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10,000 software 
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Family of hardware keys. More than any other 
in the world. In fact, there are over 4,000,000 
Sentinel keys in use today. That’s because they 
are the most technologically sophisticated. Take 
the SentinelSuperPro”, for example. 







Featuring next generation ASIC 

. technology, this key provides the 
highest security and most flexibility 
available. Anywhere. It’s just one in a family 
of keys that support virtually any computer 
platform including Windows, NT, WIN32S, 
UNIX, OS/2, open systems and Macintosh. 


software applications. They're looking 
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Sentinel keys are supported by the largest R&D 
department in the software protection 
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innovations like the world’s smallest key. 
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may actually require more than twice as 
much power. 


Reversing the Computation 

Today, chip makers and computer manu- 
facturers employ a number of well-known 
techniques to lower the power consump- 
tion of microprocessor-based systems (see 
the text box “Low-Power Chip Technol- 
ogy’). These techniques will certainly low- 
er the power consumption of chips signif- 
icantly over the next several years, but 
they'll reach a natural limit when the volt- 


age levels on the chip drop to the point 
where signal levels are indistinguishable 
from noise. Many physicists estimate that 
this point will be reached when voltage 
levels hit the range of 0.5 to 1.2 V. 

At the industrial labs of IBM, Xerox, 
and AT&T, some scientists are attempt- 
ing to reduce power consumption by re- 
cycling the power and reversing the com- 
putation. This work started when Rolf 
Landauer and Charles Bennett of IBM 
wrote theoretical papers showing that there 
is nO minimum barrier to power consump- 
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tion if the work in a VLSI circuit is done 
in a reversible way. 

The idea of a reversible computation is 
straightforward. A system is reversible if 
no information is lost along the way. Ina 
VLSI circuit, this means that all the extra 
charge that represents bits normally lost 
in combinatorial-logic AND and OR gates 
must be kept around so the system can be 
reversed. For example, if you’re going to 
compute 2+2, a reversible system would 
pass on 4 as the answer, as would a stan- 
dard one. But a reversible system would 
also save at least one of the operands so it 
could reverse the computation. If it didn’t, 
then it wouldn’t know if the two operands 
were | and 3, 2 and 2, or 0 and 4. 

In theory, when a computation finish- 
es, a reversible chip would copy over the 
answer and then work its way backward. 
The copy operation would dissipate some 
energy, but the process of reversing the 
computation would return most of the 
charge to its original location. That would 
save much of the dissipated energy by re- 
cycling it. 

Many people are skeptical of this en- 
tire process of reversing the mechanism 
because it seems more at home in a Rube 
Goldberg contraption than in a physics 
textbook. What’s important to realize is 
that the standard method of building VLSI 
switches is very crude: It is equivalent to 
placing a car at the top of a cliff and push- 
ing it off. The computation of switching 
a bit from 1 (the top of the cliff) to 0 (the 
bottom of the cliff) works, but all the 
stored energy is dissipated at the bottom. 

On the other hand, if the car was at the 
top of a steep hill instead of a cliff, it would 
roll down to the bottom and pick up suffi- 
cient speed to carry it up the other side. 
Some energy would doubtlessly be lost to 
friction in the system, but much less would 
be lost than if the car fell off a cliff. The 
process of running the car up the opposite 
side of the hill is the functional equivalent 
of putting a computational system in re- 
verse. The trick is timing the system so 
that the results of the computation are cap- 
tured at the point that’s equivalent to when 
the car is at the bottom of a steep hill. 


Slow Down and Conserve 

Many physicists were also skeptical of 
the notion of reversible computation until 
1992, when a number of different scien- 
tists, including Bill Athos of the University 
of Southern California (Marina del Rey), 
Josh Hall of Rutgers University (New 
Brunswick, NJ), and Ralph Merkle of Xe- 
rox PARC (Palo Alto, CA), developed a 
model showing how to convert standard 
CMOS circuits into low-power reversible 
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Chips today consume so much power because of the way 
in which transistors switch on and off. When a transistor 
switches from a high-logic state to a low-logic state, all 
the energy required to get to the high state is dissipated, 
just like a car going over a cliff dissipates its potential 
energy at impact. Reversible logic aims to conserve the 


The Lag of Reversible Lage 








ones. The basic concept is to move charge 
gradually instead of instantaneously. This 
limits power dissipation and allows the 
charge to be recycled effectively. 
Consider, for example, two ways to charge 
a capacitor—a simple model of the pro- 
cess of switching a transistor. In one case, 
the voltage is raised gradually over a period 
of time T. In the other, it is switched on 
instantaneously. In the first case, the pow- 
er dissipated is also governed by a factor 





that is inversely related to the time it takes 
to charge the capacitor. The same model 
works when a capacitor is discharged. 
This extra factor of T makes a big dif- 
ference. If you slow down each gate by a 
factor of T, you use a factor of T less pow- 
er. The chip also uses a factor of T less 
power per second because it is doing a fac- 
tor of T less computations. This means 
that a reversible chip would save a factor 
of T power, but it would do a factor of T 


energy so that it can be used to switch again. 


less computations. 

At this point, physicists doing reversible 
computation like to propose putting T cir- 
cuits on the chip, which operate in parallel. 
If everything works perfectly, then you 
should have a total of T circuits, each do- 
ing 1/T work using 1/(T’) power. The net 
result is that the same amount of work 
could get done while cutting the power 
used by a factor of T. 

There are several barriers to actually put- 
ting T circuits on a chip. First, the packing 
density of transistors on a chip must in- 
crease. This is not a major concern be- 
cause the packing density has been steadi- 
ly increasing since the development of the 
IC over 30 years ago. In fact, some physi- 
cists estimate that power consumption, not 
packing density, is becoming one of the 
main limitations of the size of current 
chips. Still, a circuit that uses a factor of T 
less power must consume at least a factor 
of T more silicon if it is to run at the same 
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With split-level charge recovery, 























rate. In addition, there is a 
natural limit to the amount 



























































circuits are paired with their 


































































































inverse circuits (1 with 6; 2 with 5; 













































































3 with 4). The results of the main 











of parallel structure in a 
circuit that can be exploit- 
ed by designers. 


Recycling the Charge 

Although circuits that are 
loaded and unloaded at a 
slower rate dissipate less 
power, they still must 
move a charge from one 
place to another. A true 
low-power chip must find 
a way to recycle the power 
by reversing the computa- 
tion. There are many dif- 


“Miror circuits Main cre 





ferent proposed solutions 





circuit chain are passed to the 
mirror-image chain, thus 
preserving the results and the 
energy used to generate them. The 
timing diagram shows how the 
clocks that drive the circuits must 
cascade so that the system uses as 
little power to switch as possible. 
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power throughout the chip. 
Any sudden jumps in volt- 
age will dissipate power 
throughout the chip. More 
important, there must be a 
separate signal for each of 
the successive parts of the 
circuit. If any of these clock 















































in this new field of study. 

One simple approach, called SCRL 
(Split-Level Charge-Recovery Logic), was 
co-developed by Saed Younis and Tom 
Knight of MIT. The idea is to create a mir- 
ror image of a circuit that computes the 
inverse of the original. As each stage in 
the circuit finds its answer, it passes the 
result on to its mirror image, which com- 
putes the inverse. In the main circuit, 
charge moves toward the end, while in the 
mirror circuit, charge is recycled back to 
the beginning. 

The figure “Recovering Charge” illus- 
trates such a circuit. Each circuit in the 
line starts its computation just after the 
one before it. The idea is to switch the 
transistors when the voltage gap is low or 
nonexistent. Then when the clock pulse 
rises, the switch will already be open and 
the power will flow gradu- 
ally across a small voltage 
gap. The size of this gap de- 
termines how much power 
is lost as heat. 

Since there must be a mir- 
ror image of the circuit con- 
structed to return the charge, 
this approach doubles the 
number of transistors that are 
needed to implement a piece 
of logic. The chip designer must also cre- 
ate multiple clock lines that run each lev- 
el of transistors at different times. This 
also complicates the design. 

Other developers are using a more prac- 
tical approach to the reversible-logic prob- 
lem. A team of scientists (Stephen Avery, 
John Denker, Alex Dickinson, Alan Kra- 
mer, and Thomas Wik) at AT&T’s Bell 
Labs in Holmdel, New Jersey, report that 
they have successfully built and tested a 
circuit consisting of 1000 inverters using a 
different formation of gates that does not 
contain an array of circuits mirroring the 
main gates. 
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In their simulations, they show that their 
inverters consume a third less power be- 
cause they switch themselves gradually. 
This design is less pure because it loses 
some information—and thus some pow- 
er—but they estimate that a few circuits 
built with this approach will actually be 
smaller than their high-powered cousins. 

At this point, it is difficult to guess what 
approaches will succeed in producing re- 
versible-logic circuits. With new people 
approaching the topic all the time, the de- 
signs will undoubtedly change significant- 
ly in the next few years as the technology 
moves toward the marketplace. 


The Clock Problem 

No matter what approach you take toward 
reversible logic, the most difficult prob- 
lem is finding a way to con- 
struct stable clock circuits 
_ that will drive the different 
circuits in the chain. Ideal- 
ly, the results of the compu- 
tation will gradually propa- 
gate down a chain of gates, 
with each gate performing 
its work just after the gate 
before it completes its work. 
In a sense, the computation 
travels along the circuit in much the same 
way that Tarzan swings among the trees on 
vines. As long as the clocks (or the vines) 


are in the correct phase, then everything 


moves smoothly. 

VLSI circuit designers are not experi- 
enced with designing clocks that move 
gradually up and down. Most current VLSI 
chips provide clock circuits that make 
abrupt changes when the clock ticks. Cre- 
ating new ones that produce gradual 
Swings in voltage is a challenge. 

This challenge is important, because the 
speed and continuity of the clock signal 
will directly affect the consumption of 


signals gets out of phase, 
there is a slight voltage gap between the 
gates. Power disappears across these gaps. 


The Future 

In the near future, chip designers will need 
to pay more attention than ever to the 
power requirements of chips. Already there 
are indications that some designers are 
sacrificing additional cache and floating- 
point performance to keep power con- 
sumption in line. 

Over the next 10 years, chip designers 
will continue to pursue a variety of differ- 
ent approaches to lowering power con- 
sumption. Lowering the operating voltage 
and slowing the chips will be popular so- 
lutions, because they offer substantial pow- 
er savings and do not require the adoption 
of radically new circuit designs. 

Reversible logic offers to lower the cost 
of computing independently of changing 
the voltage. More important, when these 
circuits slow down, they save power based 
on the square of the speed loss. The over- 
all speed of the circuits can be maintained, 
but the cost will certainly be larger cir- 
cuits. However, this may be much more 
desirable than putting built-in refrigera- 
tion units on microcomputers. 

There is much debate about the limit to 
the amount of power that can be saved 
with reversible computation. Many scien- 
tists actively pursuing reversible-logic re- 
search think that a factor of 10 in power 
Savings is a conservative estimate; some 
are willing to offer up the hope of a factor 
as high as 100 to 1000. But one thing is 
certain: As low-power chips become more 
important, there will be lots of opportuni- 
ties to try many different approaches. m 


Peter Wayner is a BYTE consulting editor based 
in Baltimore, Maryland. He can be reached on 
the Internet at pcw@access.digex.com or on BIX 
as “pwayner.”’ 


Knowing where you are Is only the beginning... 


Value priced at $1,295.00. To order (916).676-06 
Includes: small scale U.S. map, GPS receiver and antenna. 
: _ Free Local Area Map | 
Maps of most U.S. cities available. 


INTERNATIONAL. 2NC 


Circle 167 on Inquiry Card. 





929-3 


30-1 


31-2 





Dublin, Ireland 
_ CADGRAPH 
— ImageTech 
ee eee _ 
fax: +353-1-300-888 


August 


Boston, Massachusetts, USA _ | 
Macworld Expo — | 
+1-617-361-8000 


Beijing, China 


Computerworld 


— +1-508-879-6700 | 
‘San Francisco, California, USA _ 


Software Marketing Perspectives | 
+ 1-415-989-8765 


fax: +1-415-296-7766 
_ Sao Paulo, Brazil — 


Developers 94 
+55-11-221-5736 
fax: +55-11-220-4482 


Boston, Massachusetts, USA 


_ Software Development Week 
— +1-415-905-2319 


~ Oslo, Norway 


CAD/CAM Expo 
+47-220-53000 


fax: +47-220-53101 


Leipzig, Germany 
Computer Graphics 
+49-341-2230 


September | 
_ Johannesburg, South Africa 
High Tech USA 


+1-202-482-0178 
Bern, Switzerland 


High Tech USA 


+1-202-482-0178 


Ankara, Turkey 
High Tech USA 


—+1-202-482-0178 


Dublin, Ireland 
Reseller 94 
+353-1-303-455 

fax: +353-1-300-888 


(46 


6-10 


6-10 


8-10 


12-14 


12-14 


12-15 


12-16 


12-16 





London, biolane 
European Computer Trade Show 


+1-415-966-8440 
fax: + 1-415-966-8934 


: Basel, ee 


ORBIT | 


+41-61- 686-2020 


+41-61-686-2189 
Prague, Czech Republic 


TFABO 


+43-1-521-200 


fax: +43-1-526-1831 
Oslo, Norway | 
— Student Computing 


+ 1-508-879-6700 


— Barcelona, Spain — 


ETRE Conference 
+1-415-321-5544 
fax: + 1-415-321-5597 


Stockholm, Sweden 


Maxidata Expo 
+468-453- 6000 
fax: +468-453- 6005 


Atlanta, Georgia, USA — 
Networld + INTEROP — 
+1-617-393-3570 
fax: + 1-617-393-3574 
Vancouver, BC, Canada 
COMDEX/Canada West 
+1-416-283-3334 © 

or +1-617-449- 6600 
Seoul, Korea 

ComNet | 
+ 1-508-879-6700 - 


Barcelona, Spain — 
INFORMAT 
+1-415-321-5544 
or +34-3-423-3101 


Oslo, Norway 


Kontor OG Data 
+47-224-38080 _ : 


— Sao Paulo, Brazil 


COMDEX/Sucesu _ 


+1-416-283- 3334 


-+1-617-449-6600 





Anterna ional 








- once gk. 


ICC Computer Peripherals _ 


13-16 
14-29 


Db 


+44-895-835050 _ 


“fax: +44-895-835262 


Sydney, Australia 


Object World 


+ 1-508-879-6700 


“Santa Cruz, Bolivia 


Int'l Trade Fair — 


— +591-2-350-251 


Stockholm, Sweden 


ICC Computer Peripherals 


. 19-2 1 . 


20 


+44-895-835050 


fax: +44-895- 835262, 


Scottsdale, Arizona, USA 
Agenda ’94 i 


. 800-633-4312 
‘Frankfurt, Germany 


PC Distribution 


~——- +44-895-835050 


20-22 


20-23 


20-24 


fax: +44-895-835262 


Dallas, Texas, USA 
Networks Expo 


~— 800-829- 3976 


Vande, Ga = 


+40-50037057 
fax: +-49-503-37-944 


Caracas, Venezuela 
Inforven 94 


+92-67-90 


fax: +91-49-94 
20-24 


Brussels, Belgium 


BUREAU’94 
+32-2-762-7183 


fax: +32-2-762. 9434 


Paris, France 
Micronora | 
+33- 1-4720- 93-79 


- fax: +33-1-4070-11-31 


Frankfurt, Germany, 

_IGG Computer aes 
— +44-895-835050 — 

fax: + 4-895-835202 





) Frankfurt, reggae 


+ 1-508-879- 6700 
27-29 Anaheim, C: fornia, U USA 
oe . ide: a/) ficroelectronics — 
foes wee 310-215- 3976 
27-29 Stockholm, Sweden 
— 41-415. 966. 8440 
fax: +1-415-966- 5934 


‘Frankfurt, a 


Document Management 
—-+44-895-835050 
fo A 895-835262 Be 
PD 3 Mexico City, Mexico _ ee 
: Macworld — oo 

1-508-879-6700 oe 
(25-28 Philadelphia, Peas USA Ee 
Graph Expo East _ a 
_ ee 264-7208 
See England 
Made in the USA 0 


- +44-0-480-830- 724 

) London, England — 
— Business (anti 5 
— +44-71-486-1951 
fax: +44-71-935- 47 7 


6-3 ~ London, England 
~ Object Expo Birope 


4212-274 9135 


a ~ Madrid, Spain a 
ICC Computer Peripherals 
+44- 895-835-050 


fax: +44-895-835- 262 


~ Object World | 


Paris, France 


es te | 2 International irae Teeisioa Es 
— +44-582-405-678 ee 
Se Paris, France 
= SOHO. | 
SS ASE 47. cs 5020. 
1 Frankfurt, Cay 
Macworld Expo - 
 +ti- 508-879-6700 


a ~444-71-404- 
a Ok r 44-71 A | 


2 +44-582- gee 


Frankfurt, Germany ee 
7 Computer ees Seminars : pulshes the rican Trade Show 


ae ee 1-61 7-235-8095 
Be Rome, Italy nce es 
European IT Foru +1-703- 6854 8500 a 
—— +44-81-995-8082 +1-703- 836-4486 


ague, Czech Republic 


‘London, England a LECOMPUTER 
Computer Systems S¢ Se ir a 42- -7-802-220 — 
+44-895-835050 S AL 15 Budapest, Hungary 
fax: +44- $95-835262 au  COMPFAIR 
NewYork, NewYork = + 36-1-117-6760 


. fax: +30- E oe 0436 


800- 829-3976 _ ee 11-16 Mexico City, Mexico | 
fax: +1-201- 346- 1602 Cee 


~ Consumer | Products & & Services 
~ +1-619-482-4948 g 
or +1-619-421- 3080, 
Vienna, Austria | 
UNIX 
AD 503- Ei wee 
as +49-503- SE 
5 ‘London, England | 
Apple Expo 


; 4 i | London, Engl es : a hh 71-404- ig 


es _ +44-71-404- oT 
So at rr 
eee OU Eh 16585-85908 
TAY Sanjose, alifomia 
2 VECHDecisions 94 
ee 800-072- SIAR 
or +1 516-733 6770 
Sa. 20 London, England 
oo = Enterprise 8 94 
+ 1-617-426- 8200 
: Tax +1 1-617- 0426- 6565. 


+44-805-83 5050 ‘Planner asa service to readers. While every effort i is 
_ “made t to obtain accurate information, BYTE cannot 


58 -5 Copenhagen, Denmark | SS ee be responsible for errors in materials received. 
- Office and Data es ae e = ae 7 . |. 2 Pipe : as oe show listings to Carol Sanchioni at BYTE 
_ +45- -324- Sup = = a / - Magazine, One Phoenix Mill Lane, Peterborough 


|. fax: : + 53 “315- 519636. | The Magazine of Technology infegtation _ NH 03458 USA or fax to +1-603-924- -2530. = 





| 


tif 








CACHE: 


ADVANTAGE. 


Cache design and implementation can make or break the performance 


of your high-powered computer system 


DAVID F. BACON 


odern CPUs have one overriding concern—keep- 
we ing the processing pipelines filled with instruc- 
tions and data. But this is becoming an increas- 
ingly difficult task because although CPU performance doubles 
every 18 to 24 months, the speed of the DRAM chips that con- 
stitute main memory increases by only a few percent each year. 

As a result, the high-speed cache memory that acts as a 
buffer between main memory and the CPU is an increasing- 
ly significant factor in overall performance. In fact, upgrading 
your cache may give you more of a performance boost than up- 
grading your processor. 

The basic rule of thumb for today’s various memory tech- 
nologies is that smaller is faster, but it’s also more expen- 
sive. As a result, all computers are organized around a storage 
hierarchy, with the fastest elements at the top and the slower, 
less expensive, denser storage elements at the bottom (see 
the figure “The Storage Hierarchy” on page 81). 

At the top of this hierarchy are the registers, of which there 
are typically 64 (32 integer and 32 floating-point), for a total 
of 256 bytes in a typical CPU. These registers can be read or 
written to in a single cycle. The cache makes up the next lev- 
el of the hierarchy: Typical sizes range from 16 KB to 256 KB, 
and access times are on the order of a few CPU cycles. With 
the advent of on-chip caches, many machines now have a 
larger, off-chip, second-level cache. 

As a program executes, the system moves data up and down 
the memory hierarchy. Data is moved up when it is accessed, 
and it’s moved back down when it is displaced by new data 
moving up. Data is transferred in units called blocks, and a 
block in the cache is called a line. Generally, the data at one 
level is a subset of the data stored at the next level down (see 
the figure “Blocks of Memory in the Cache” on page 81). 

The storage hierarchy works because programs don’t access 
memory at random. If a program accesses a word of mem- 
ory, chances are high that in the near future it will access the 
same word again. Chances are also high that in the near future 
it will access a word close to the one just accessed. These 
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two observations are known as the principles of temporal 
and spatial locality, respectively. Because of temporal lo- 
cality, it pays to keep a word in the cache once it has been 
brought there. Because of spatial locality, it pays to load sev- 
eral adjacent words at once. 


Cache Design 

As mentioned earlier, a cache is organized into lines—units of 
contiguous memory of the same size. The first question to be 
decided in a cache design is: Into which cache line should 
a block loaded from memory be stored? In a direct-mapped 
cache—the simplest cache design—the memory address 
uniquely determines the cache line used to store the block. 

Consider a system that uses 32-bit addressing. If the size of 
a block is 64 (2°) bytes, then the low 6 bits of the address—the 
offset—determines which byte within the block is being ad- 
dressed. If the cache consists of 1024 (2"”) of these 64-byte 
lines, then the next 10 bits of the address determines which line 
the block is placed in. The upper 16 bits of the address—the 
tag—is kept with the cache line. A direct-mapped cache stores 
one tag per line in its tag array. 

During a memory access—a load, for example—the cache 
uses the middle bits of the address as the index to its array of 
tags. The indicated tag is then checked against the upper 16 bits 
of the current address. If these match, the data indicated by the 
offset is sent to the CPU; if not, the line is replaced with the de- 
sired block of main memory (see the figure “Cache Design” 
on page 82). 

The advantage of using a direct-mapped cache is that you 
need to make only one comparison per access to the cache. The 
line is a hard-wired index, so only the tag of the current address 
needs to be compared to the tag of the indicated line. This 
relatively simple lookup is an advantage in designs that push 
clock speeds aggressively. The problem with a direct-mapped 
cache is that if two frequently accessed blocks map into the 
same cache line, they will constantly be evicting each other 
from the cache. This is easy to see by looking at the figure 
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“Cache Design’: The 
part of the address 
that makes up the tag 
is not used in map- 
ping the address to a 
cache line, so if the 
addresses differ only 
in their tag bits, they 
will conflict with 
each other. 

The other extreme 
in cache design is 
a fully associative 
cache, in which a 
block can be placed 
into any cache line. 
In this case, the ad- 
dress is simply di- 
vided into low bits, 
which make up the 
offset into the cache 
line, and high bits, 
which make up the tag that is matched 
against subsequent references. 

With an associative cache, there must 
be some mechanism for deciding which 
line the block is placed into. Initially, 
blocks can be placed into empty lines, but 
when the cache is full, some block must 
be selected for eviction. Ideally, the LRU 
(least recently used) block is replaced, but 
keeping exact track 
of this can become 
expensive, sO some 
sort of approximation 
of an LRU policy 
may be used. 

A fully associative 
cache solves the 
problems of conflict- 
ing addresses, but at 
the cost of a lot of 
extra hardware for 
comparing the tag 
against all the cache 
lines. A solution that 
falls between the two 
extremes of direct- 
mapped caches and fully associative 
caches is a set-associative cache. 

In a set-associative cache organization, 
the lines are divided into sets, and the mid- 
dle bits of the address determine the set 
into which a block is placed. Within each 
set, the cache is fully associative. A cache 
with two lines per set is called two-way 
set-associative and requires two compar- 
isons per access. Besides requiring fewer 
comparators than a fully associative cache, 
a set-associative cache also makes imple- 
menting an LRU policy easier. You need 
only a single bit, for example, to imple- 
ment an LRU policy in a two-way set- 
associative cache. 


Main memory 





The Storage Hierarchy 


On-chip cache 


> 
g 


Off-chip cache %, 
p ss 


Magnetic disk \ 


The pyramid shows the relationship among levels of the memory hierarchy. At the top are the fastest ele- 
ments, which are the most expensive, most energy-consuming, and most heat-producing types of storage 
technology. They are also the least dense [i.e., they have the fewest bits per square or cubic volume). As a 
result, they have a smaller capacity than the lower levels. The bottom of the hierarchy can be much more ex- 
tensive than just a disk drive, with tape drives, flash memory, CD-ROM drives, and jukeboxes. 





Design Effects 

The miss rate of a cache is the percentage 
of memory references that are not satis- 
fied by the cache and require a fetch from 
main memory. A primary goal of machine 
designers is to minimize the miss rate, 
because each miss can cost many cycles. 
A general rule of thumb is that a direct- 
mapped cache of size n has the same miss 


Blocks of Memory in the Cache 


The cache contains a subset of the contents of the main memory (RAM). Data is moved between the cache 
and main memory in fixed-size units called blocks. Blocks always begin at a multiple of the block size. 





rate as a two-way Set-associative cache of 
size n/2. Thus, when comparing machines, 
it is important to look not only at the cache 
size but also at the associativity. 

Another consideration is whether in- 
structions and data are both stored in a 
single unified cache or split between two 
different caches. A split-cache machine 
design is called a Harvard architecture 
(see the figure “Harvard vs. Princeton” on 
page 84). Separating the caches has the 
advantage of eliminating interference be- 
tween data and instruction references, and 
it allows for the cache size, line size, and 
associativity of each cache to be selected 
and optimized independently. It also makes 





it easier to fetch data 
and instructions si- 
multaneously. 
There are two 
principal disadvan- 
tages of using a Har- 
vard architecture. If 
a program modifies 
itself by writing new 
instructions, they are 
written into the data 
cache. Before the pro- 
gram can execute 
these instructions, 
both caches must be 
flushed, and modifi- 
cations must be writ- 
ten to main memory 
so that the instruction 
cache will pick up 
the new instructions 
from main memory. 
Second, when a program requires more 
instruction-cache memory but less data- 
cache memory (or vice versa), a split cache 
cannot change the allocation, as would 
happen automatically in a unified cache. 


ey, 


Tuning for Cache 

The most fundamental cache-related is- 
sues for an application are whether most of 
the data being oper- 
ated on will fit in the 
cache and whether 
the data being loaded 
includes unused in- 
formation. If the data 
fits in the cache and 
none of it is extrane- 
ous, then its organi- 
zation and the order 
in which it is ac- 
cessed will not sub- 
stantially affect per- 
formance; all the 
information must be 
loaded sooner or lat- 
er, and once it has 
been loaded, most of the subsequent ref- 
erences will hit in the cache. Here’s a look 
at how various ways of organizing pro- 
gram data can interact with different cache- 
design parameters. 

Cache optimization vs. instruction op- 
timization. A common mistake program- 
mers make is to optimize a program with 
the assumption that all references hit in 
the cache, forgetting the fact that a cache 
miss may burn as many cycles as a dozen 
or more instructions. The most common 
example of this problem is when a pro- 
grammer stores Boolean values as inte- 
gers or characters instead of as bits. This 
organization lets you manipulate the data 
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a) The CPU requests 2 bytes of data stored at address 0010001100 (binary). The cache controller divides the address into 
three portions: the middle bits, which determine the line number; the low bits, which determine the location within the line 
(offset); and the high bits, which are matched against the tag field in the cache line. If the tags match, the data is returned as 
shown. If not, the controller first checks to see whether the selected line has been modified and writes it back to main mem- 
ory if it has. It then requests the desired block from main memory and writes it into the selected line, updating the tag field. 
b) ina fully associative cache, the address is divided into two parts: the tag and the offset. The tag is matched against the 
tags of all the cache lines. C} In a set-associative design, the middle bits of the address select a group of lines (rather than 


just one, as in a direct-mapped cache). The tag of the address is then matched against the tags of all the selected cache lines. 
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with fewer instructions, but it also 
increases the number of cache 
lines required—and therefore the 
number of potential cache miss- 
es—by a factor of 8, 32, or even 
64, in the case of 64-bit CPU ar- 
chitectures. 

An example of this is the eqntott 
application from the SPEC bench- 
marks, in which small integers are 
stored in 16-bit short words. By 
storing these values in a single 
byte, you improve performance 
by 11 percent on a DECstation 
5000/125. 

Improving locality. When the 
data does not fit in the cache, lo- 
cality becomes much more im- 
portant. When a load misses in the 
cache, the entire line containing 
the desired word is loaded from 
memory. Therefore, data items 
that are accessed together should 
be arranged close together in stor- 
age. For example, if your applica- 
tion uses two data items for every 
employee, then it is much better 
to keep these items together in a 
structure rather than in two arrays. 

A final optimization for locality 
also applies when large amounts 
of data are accessed that will not 
fit in the cache. For instance, if 
the data items being accessed are 
records of 6 bytes and the cache- 
line size is 8 bytes, then half the 
records (1.e., two out of four) will 
be spread across two cache lines. 
This means that accessing a sin- 
gle record will often result in two 
cache misses. By padding the 
record out to 8 bytes and aligning 
the records on 8-byte boundaries, 
the number of cache misses per 
record is reduced to one (see the 
figure “Padding” on page 84). 

Conflicts and associativity. Two 
addresses that differ only in the 
tag portion of the address (1.e., the 
high bits) will map to the same 
cache set; this is called a conflict. 
When conflicting addresses are 
accessed repeatedly and the num- 
ber of conflicts exceeds the asso- 
Ciativity of the cache, the same 
address will repeatedly generate 
a cache miss, because conflicting 
references cause it to be evicted 
before it can be referenced again. 
When the cache is direct-mapped 
(which could be called one-way 
associative), it is particularly prone 
to this because even relatively ran- 
dom reference patterns can gen- 
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John Dvorak, PC Magazine, March 30, 1993 
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Save juice with our economical Energy-Star power 
supplies. Fully-tested, UL/CSA/TUV approved. 
STAR 205 SLIM/DESK/TOWER ........4....979 
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Unrattle your nerves with 
an ultra-quiet Silencer 
power supply. Appreciated 
by users since 1986, their 
high-efficiency fans and 
low-turbulence circuitry 
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Upgrade your computer with one of our premium 
Turbo-Cool power supplies—the choice of PC 
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For a professional, 
heavy-duty, USA-made 
enclosure, choose our new 
Commercial Mini-Tower. 
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=== = takesa baby or full-size 

2 motherboard, and hasa 
removable drive cage for 
easy assembly. 
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Don’t let PC fan failure cost 
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erate some conflicts. 
This is the reason 
why a two-way set- 
associative cache 
may be as effective 
as a direct-mapped 
cache that is twice 
the size. 


Instruction 
bus 


lem when memory is 
accessed in a regular 
pattern. This often 
occurs when access- 
ing an array along a 
column. The C lan- 
guage, for example, 
specifies that arrays 
must be laid out one 
row after the other. 
For example, the ar- 
ray elements a[3,0] and a[3,1] are adja- 
cent in memory, while a[3,0] and a[4,0] 
are an entire row’s worth of bytes apart. If 
the cache size is an exact multiple of the 
distance between successively accessed 
elements, then the elements will repeat- 
edly map to a small number of cache sets. 

Even worse is when the distance is 
greater than the cache size and is an ex- 
act multiple of the cache size. In this case, 
every element maps 
to the same set. The Padding 
effect is the same as 
if your four-way set- 
associative, 1024-line 
cache had only four 
lines. 

The best solution 
is for programs to ac- 
cess data along rows 
so that accesses are 
always to successive 
memory locations. If 
this is not possible, 
array dimensions that 
are powers of 2 (especially large powers 
of 2) should be avoided. This can be done 
by padding each row with a few dummy 
columns. 


Virtual vs. Physical 
Thus far, ’ve simply spoken of “the ad- 
dress” of a particular item that’s cached 
or in memory. In fact, systems use two 
types of addresses, virtual and physical, 
and two different types of caches, de- 
pending on which type of address is used. 
Operating systems that provide ad- 
vanced multitasking facilities, such as Unix 
and OS/2, create the illusion that each pro- 
gram is running on its own machine. This 
lets each program access and allocate 
memory independently of all other pro- 
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an even greater prob- 
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A CPU that employs a Harvard architecture has split instruction and data caches, while a CPU using a Prince- 
ton architecture has a unified cache. These terms come from the design of some of the earliest computers: 
the Harvard Mark Ill (1950) used a separate magnetic drum to store its programs, in contrast to the machines 
being designed at Princeton that used a unified memory system, as advocated by John von Neumann. 





grams without having to worry about step- 
ping on another program’s memory space. 
But in reality, each byte of RAM has 
just one address. The operating system and 
hardware cooperate to create this illusion 
by defining two types of addresses—vir- 
tual and physical—and handling the trans- 
lation between the two. Programs use vir- 
tual addresses, while the system-memory 
controller requires physical addresses. 
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With padding 


When accessing records that are almost as long as a cache line (here, 6 out of 8 bytes), many records will 
be split across two lines, causing two cache misses per record. Padding the records with dummy fields and 
aligning them to a cache-line boundary ensures that there will be, at most, one miss per record accessed. 





The operating system allocates mem- 
ory to programs in fixed-size units called 
pages, which are typically 4 KB in size. 
The operating system also keeps a table 
for each program that maps the virtual 
pages to physical ones. Every time a pro- 
gram accesses a virtual address, the system 
must look up the virtual-to-physical trans- 
lation in its tables so that the proper loca- 
tion can be accessed. 

Page lookup is a time-consuming oper- 
ation. To minimize the performance penal- 
ty, processors use a special-purpose cache 
called the TLB (translation look-aside 
buffer) to store the most recent address 
translations. Thus, only when the required 
page translation is not in the TLB does the 
operating system have to interrupt a pro- 
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gram, look up the 
page translation in 
the memory-resident 
tables, load the trans- 
lation into the TLB 
with a privileged in- 
struction, and return 
control to the pro- 
gram. 

Whereas cache 
misses may cost less 
than 10 cycles, TLB 
misses are expensive; 
pipelines must be 
drained, registers 
must be saved, the 
lookup routine must 
be executed, and the 
registers must be re- 
stored. This can re- 
quire dozens—or per- 
haps hundreds—of cycles. For this reason, 
TLBs typically have much greater asso- 
ciativity than other caches. 

To look up and store data in a memory 
cache, either the physical or the virtual ad- 
dress can be employed. The design of the 
cache itself hardly changes, but the choice 
has an effect on other aspects of systems 
design and applications performance. 
Here’s a closer look at the two different 
types of caches. 

Virtually ad- 
dressed caches. Us- 
ing a virtually ad- 
dressed cache has 
several advantages. 
The cache controller 
does not have to wait 
for address transla- 
tion to complete be- 
fore it can begin 
looking up the ad- 
dress in the cache, 
which means that the 
cache can supply the 
data faster. Also, because the program’s 
virtual addresses are being used, identical 
runs of a program will lead to identical 
cache-usage patterns. 

This is not the case with physically 
mapped caches, where the operating sys- 
tem may allocate different physical pages 
to the program on different runs. As a re- 
sult, the cache tags for the addresses from 
one run will differ from those of another 
run, even if the same computation is being 
performed. This means that some runs may 
generate more set conflicts than others, 
and performance may vary significantly, 
especially when using a direct-mapped 
physical cache. 

Physically addressed caches. While 
physically addressed caches suffer from 
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Dallas Semiconductor is re-shaping the world of software 
protection and distribution control with a new family of 
microchips called Authorization Buttons”. 


Put a Lid on It 


We put the lid on software piracy by packaging microchips 
in button-shaped, stainless steel cans. The chips contain 
missing but critical information to make the software run. 
Execution rights are determined by possession of the 
Authorization Button. And thanks to the high-volume, 
low-cost nature of canning, Buttons are the lowest cost way 
to protect software. 


Pick Your Button, Name Your Price 


We offer a variety of Authorization Buttons and features so 
you can select the level of protection and price point 
that are right for you. 
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Encourage the Trial 


With the DS1427 Time Button, you can actu- 
ally encourage software trials (and still sleep 
at night). Trial or lease plans can be based on 
calendar time, elapsed time, or the number of 
times an application has been accessed. 
When the trial period that you specify is up, 
the software no longer functions. 
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Buttons interface to the PC’s parallel port via the DS1410 
Button Holder. They simply snap in and out. So an 
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variations in performance, they have two 
distinct advantages. First, if an off-chip 
cache is being designed for a CPU with 
an on-chip MMU (memory management 
unit), the address transmitted by the CPU 
has already been translated, and a physi- 
cally addressed cache is the only choice. 
Second, because all the addresses are 
for a single physical-address space rather 
than a different virtual-address space for 
each application, the data can be left in 
the cache when the operating system trans- 
fers control from one application to an- 
other. With a virtually addressed cache, 
the data must be flushed each time such a 
control transfer, or context switch, occurs. 
Otherwise, application A might, for ex- 
ample, read the contents of application B’s 
address 0 instead of its own address 0. 
For this reason, physically addressed 
caches often lead to better performance in 
multithreaded, multitasking environments 
in which context-switching is very fre- 
quent. Virtually addressed caches can be 
modified so that they keep a “process tag” 
along with the address tag in the cache, 
but this means that the operating system 
must allocate process tags to applications 
and still needs to flush the cache at times 
when there are more applications running 
than there are process tags available. 


Asynchronous Operations 

A cache miss costs many cycles, and be- 
cause memory speeds are not increasing 
nearly as rapidly as CPU speeds are, this 
cost is only going to increase. As a result, 
processors are being designed with extra 
hardware that minimizes the cost of a 
cache miss. 

In the simplest processor design, when 
the cache signals a miss, the processor 
waits for the data to be returned before 
proceeding. Such a design requires little 
circuitry, but it forces subsequent instruc- 
tions to wait until the cache is loaded. 
More sophisticated processors execute sub- 
sequent instructions that do not depend on 
the cached value while waiting for the re- 
sult. This is significantly more complicat- 
ed because the processor may end up exe- 
cuting instructions out of order. 

If another miss occurs before the first 
one completes, the processor stalls, en- 
suring that at most there is one outstanding 
miss. In general, two or more outstanding 
misses can be allowed before the processor 
stalls. Current high-end processors typi- 
cally allow one or two outstanding loads. 

In the simplest cache design, when there 
is a miss, the entire line containing the val- 
ue is loaded; then the value is provided to 
the processor. This ensures that a subse- 
quent miss in the same line does not occur 
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while the line is in the process of being 
transferred, but it can double the amount of 
time a cache miss takes. 

A more sophisticated approach loads 
the cache line starting at the requested 
word of data and wraps around to fetch 
the words at the beginning of the line. The 
requested word is supplied to the CPU as 
soon as it arrives from memory, and the 
rest of the data is transferred while the 
CPU continues processing. 

Executing beyond misses and split 
fetches can lead to complications in cache 
performance. Say that a processor is exe- 
cuting a loop that begins with two load 
operations that fetch elements from two 
different arrays. Each time through the 
loop, the next array element is loaded. 

Assume that the line size is 16 bytes 
and the array elements are 4 bytes each. 
Each load operation will cause a miss 
once every four times through the loop. If 
both arrays happen to start on a cache-line 
boundary (i.e., an address that is a multiple 
of 16), then there will be two misses in 
the same iteration, followed by three iter- 
ations with no misses, and so on. 

When the first load misses in the cache, 
processing continues until the second load 
misses as well. At this point, processing 
is stalled until the first load is satisfied. 
This will cause performance degradation 
in two distinct ways, which correspond 
to the two different improvements to the 
cache and CPU design described earlier. 

The first source of performance loss is 
due to the fact that instructions that come 
after the second load cannot be executed 
until the first load completes. These in- 
structions could otherwise be executed 
during the handling of the miss for the sec- 
ond load. The second source of loss is due 
to the fact that the first load has to wait 
not only for the first value to be retrieved, 
but also for the rest of the cache line con- 
taining the first value to be fetched from 
memory. If the misses were to occur in 
different iterations, this extra delay would 
never occur. 

This problem, which I call cache jam- 
ming, can be solved by placing a dummy 
variable between the arrays so that they 
are forced to start at different points with- 
in a cache line. Note that cache jamming is 
unaffected by the associativity of the cache. 

Cache jamming occurs in the swm256 
program from the SPEC benchmark suite. 
Its main loops make up to 14 array refer- 
ences per iteration. The difference in per- 
formance between a data layout that elim- 
inates all jamming and one that causes 
significant jamming to occur is about 10 
percent on an IBM RS/6000 Model 590. 
The Power2 chip set used in the 590 has 


two integer execution units that handle 
loads and stores. Each integer unit can 
handle one outstanding miss without stall- 
ing instruction execution. 

Does this mean that hardware support 
for outstanding loads is a bad idea? No. 
In most cases, jamming is unlikely to be 
significant. Even when it is, performance 
is never worse than it would be if the ad- 
vanced hardware features had been omit- 
ted, unless the extra features complicate 
the processor so much that the cycle time 
is increased. However, it does mean that an 
additional source of variation is introduced 
and program performance will be harder to 
predict. 


Cache Roundup 

There are many parameters of cache de- 
sign, and each has different implications 
for performance: cache size, associativity, 
line size, physical versus virtual, and de- 
gree of asynchrony (i.e., number of out- 
standing misses). While you generally have 
relatively little control over these parame- 
ters, you should keep them in mind when 
selecting or evaluating a machine. Bench- 
mark results for a specific processor and 
cache configuration may change substan- 
tially when the same processor is com- 
bined with a different cache configuration. 

With respect to caches, with all other 
things being equal, a higher level of asso- 
ciativity is better. Direct-mapped caches 
in particular are sensitive to conflict prob- 
lems. Virtually addressed caches provide 
more uniform performance, but physical- 
ly addressed caches are better for envi- 
ronments where context switching is very 
frequent. 

For the programmer, cache-conscious- 
ness can help avoid pitfalls that could lead 
to order-of-magnitude performance losses. 
If you are designing or tuning a CPU-in- 
tensive application, try to maximize lo- 
cality and avoid memory-access sequences 
that increase by large powers of 2. Hl 
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cording to Dataquest (San Jose, CA), 98 percent of business computer 
users employ word processing software on their PCs; many use their PCs 
only for word processing. Says Frank Gilbane, president of Publishing Technolo- 
gy Management (Cambridge, MA) and editor of The Gilbane Report on Open In- 
formation and Document Systems, at least 80 percent of corporate electronic in- 
formation is in the form of documents, as opposed to structured database records. 

Now, the role of documents is poised to become even more central. Documents 
are no longer merely an electronic analog to paper, but rather dynamic, modular, mul- 
timedia entities. At the same time, documents are becoming the focal point for the 
user interface and the design center of software programs. This is being done 
through initiatives such as Microsoft’s OLE and the OpenDoc standard from Apple, 
IBM, WordPerfect, and others. 

The rise of documents also has a dark side: the information glut. The explosion 
of desktop documents has spilled over onto servers, and many people are hooking 
up to the Internet and other on-line services, where millions more documents reside, 
ready for the taking and misplacing. The average user has enough trouble creating 
directories or structuring files into folders, much less remembering later where he 
or she has put files. The inadequacies of contemporary file systems—especially the 
limited file attributes and “8.3” naming convention of DOS—have never been 
more apparent, nor the need for powerful document management tools greater. 

“If you go into most companies and ask them to track their capital assets, they can 
do so with unfailing detail,” says Scott Wells, product line manager for the NetWare 
applications services group of Novell (Provo, UT). “But if you ask them to do the 
same with intellectual assets—-documents, memos, letters—they can’t.” 

Given the importance of documents, it’s ironic that PCs have handled them so bad- 
ly until now. The dominant paradigm of operating systems, files arranged in rigid 
hierarchical directories, is fundamentally computer-based, not human-based. Peo- 
ple arrange their desktops and documents in ad hoc folders and piles, clipping together 
related papers and rearranging groupings to reflect changing priorities and tasks. 

The new document-computing model reflects and embraces this reality while 
at the same time adding a uniquely computational capability: Documents can car- 
ry with them information about their origin and identity, as well as executable code 
that knows how to manipulate or render them. No piece of paper can match that. 

As documents become the center of computing activity, users will require new 
tools to identify, store, track, retrieve, and present them. Operating systems now pro- 
vide these functions in only the most rudimentary fashion, so users resort to third- 
party software or even dedicated systems. Eventually, operating systems will take 
on some of the management functions now assumed by stand-alone packages. 


T oday, the primary use of computers by far is for document processing. Ac- 
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As files proliferate and 
become containers for 
multimedia objects, 
document management is 
more necessity than 
luxury. Now, it’s becoming 
part of the system 
software, with profound 
implications for networks 


and the user interface. 
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“Users see document management as a 
tool, not an application,” says Bruce Silver, 
vice president of BIS Strategic Decisions 
(Norwell, MA). 

At the same time, document manage- 
ment is following the architectural model 
exemplified by databases and mail sys- 
tems, toward a layered design in which 
client tools, middleware, and back-end ser- 


c vie A 
ODA (open) 


Dumber ee Smarter 


Some documents are smarter than 
others. Plain image files or faxes are 
inflexible and unscalable, and they 
can’t be searched. With keywords, 
images are more easily retrieved. 
Full-text retrieval is possible only by 
using OCR or a portable document 
format that preserves both the ap- 
pearance and content of the docu- 
ment. Documents prepared with 
SGML (Standard Generalized Markup 
Language) or the ODA (Open Docu- 
ment Architecture) know their own 
content and structure, but they don’t 
necessarily appear the same across 
platforms. Structure allows more ex- 
act searches, such as occurrences 
of a word in a caption. Formats such 
as Microsoft Word address content, 
structure, and appearance, but they 
are proprietary. Containers are the 
“smartest” documents of all, hold- 
ing objects or pointers to objects 
that know their own behavior and 
characteristics. 


“Container 
OLE/OpenDoc 





vices are separated and wrapped in pub- 
lished interfaces. Document management 
clients are being rewritten to support APIs 
such as ODBC (Open Database Connec- 
tivity), MAPI, and Lotus Notes, and doc- 
ument engines are migrating from propri- 
etary to industry-standard platforms. 
Two standards efforts are occurring in 
document management. ODMA (Open 


Document Management 
API) is an interface that 
will let any program talk 
to adocument client. The 
Shamrock group, led by 
Saros and IBM, has pro- 
posed a wrapper for doc- 
ument engines (see the 
text box below). 

This convergence of 
emerging technologies 
gives rise to an intrigu- 
ing scenario. Growing 
demands on file sys- 
tems are driving them 
to become more like 
distributed databases. 
Eventually, in operat- 
ing systems such as 
Microsoft’s Cairo or 
Taligent from the Ap- 
ple/IBM joint venture of the same name, 
file systems will become “universal” ob- 
ject stores able to contain documents, 
messages, data records, and executable 
program modules. 

Meanwhile, on the desktop, traditional 
file managers are blending with query 
tools, which are typically forms-based front 
ends for databases, such that you may end 








Standards Efforts Aim to Ease Interoperability 


Like database, E-mail, and telephony ven- 
dors, suppliers of document management 
systems are now turning to published inter- 
faces as a way of opening up their clients 
and services. This reduces the cost of devel- 
oping for multiple platforms and broadens 
the applicability of their offerings. 

Two industry-led efforts could ease cross- 
application and cross-platform communica- 
tion. ODMA (Open Document Management 
API), supported by Borland, Documentum, 
Interleaf, Novell, Oracle, PC DOCS, Soft- 
Solutions, Sybase, WordPerfect, and XSoft, 
among others, is meant to standardize desk- 
top access to document management clients. 
“ODMA lets applications talk to document 
managers without having to hard-wire them 
together and rewrite every time there’s a 
change,” says Scott Kadlec, president of PC 

DOCS. 
Now a Win16-based API, but intended 

eventually for Win32, Motif, and the Mac, 
ODMA lets applications such as word 
processors or spreadsheets call through a 
DLL to a local document manager, which in 
turn talks directly or through a middleware 
layer to document stores. With ODMA, 
“your word processing application’s Open 
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menu launches a dialogue to the document 
management system,’ says Scott Wells, prod- 
uct line manager for NetWare applications 
services at Novell. 

ODMA and Novell/Xerox Document- 
Enabled Networking serve similar but slight- 
ly different needs, and they don’t really com- 
pete. ODMA lets desktop programs access a 
document front end, whereas the DEN API 
gives them programmatic access to middle- 
ware services, including connections to DEN- 
compliant back ends. It’s not clear how close- 
ly the two APIs will track one another. Given 
Novell’s participation in both efforts, how- 
ever, it’s possible that ODMA calls may be- 
come a subset of the DEN API, so that an 
application could transparently call a local 
document management client, or if none is 
present, go through the DEN coordination 
layer. 

The other standards effort, the Shamrock 
Document Management Coalition, is in some 


ways much more ambitious. Spearheaded by © 


Saros and IBM, Shamrock aims to provide a 
layer for accessing multiple document man- 
agement engines, or servers, throu igh a com- 
mon set of services and calls. Built on tech- 
nology from Saros, 


Shamrock hides he says. 


differences in document repositories, pro- 


viding a uniform set of security, administra- 
tion, and data-access tools. In its potential 
to open up formerly proprietary document 
engines, Shamrock is reminiscent of SQL. 
Eventually, it will also define ways for docu- 
ment engines to interoperate (especially im- 
portant for server-based document assem- 
bly) and to access legacy engines. | 

The Shamrock group includes big names, 
including Adobe, EDS, Frame Technology, 
Hewlett-Packard, Microsoft, Verity, View- 
Star, and Wang, as well as ODMA mem- 
bers, Documentum, Interleaf, PC DOCS, 


Sybase, and XSoft. But observers are less 


sure of its prospects because it is so closely 


tied to Saros. “The idea is good, because 
there needs to be a way for these different 


systems to talk to each other,” says Heidi 
Dix, an analyst at Forrester Research. “But 


talking to vendors, some say this is driven 


by Saros, which has the ase — 
and isn’t being incredibly open.” 

Alvin Tedjamulia, executive vice presi- 
dent of SoftSolutions, offers a more techni- 
cal critique. “Shamrock tries to define a sin- 
gle view across multiple object repositories,” 
“[Its] fesse Ss oe es 








up needing only a single dialog box to ac- 
cess any distributed object. With a unified 
front end and open back ends, the battle 
shifts to middleware such as Lotus Notes 
or the new Document-Enabled Networking 
initiative from Novell and Xerox, and to 
client differentiators such as better retrieval 
techniques or a more intuitive and infor- 
mative user interface. 


The New Document 
The document has traditionally been stat- 
ic: a memo, a book, or a photograph. On 
PCs, documents were typically owned by 
a given application and stored in a unique 
format. Until PCs were networked, these 
files usually belonged to only one user and 
passed from one person to another in print- 
ed form. Documents also tended to be 
“dumb,” knowing nothing of themselves. 
The emerging definition is more dy- 
namic. Old distinctions between different 
data types are fading away, as all of them 
find their way into document containers, 
such as those used in the object-oriented 
OpenDoc technology. Explains Alan 
Adamson, director of product management 
for Symantec/Peter Norton Group (Santa 
Monica, CA): 
“A document 





will no longer be a single file, but rather a 
book of pointers to text objects, data ob- 
jects, images, fonts, and so on.” 

New documents are also multidimen- 
sional. In the temporal domain, their com- 
ponent parts can be linked back to other 
documents and updated with fresh con- 
tent. In the spatial domain, work-flow soft- 
ware can automatically route documents, 
some with built-in intelligence, around a 
network and present them to users through 
a variety of forms. Taken together, these at- 
tributes define virtual documents, which 
exist only at the time you view them and 
via the lens through which you are able 
(or allowed) to do so. 

Responsibility for managing documents 
is normally shared between operating sys- 
tems and applications. Some applications, 
especially databases, have traditionally 
implemented their own storage systems, 
optimized for performance and security. 
Others, such as spreadsheets and word 
processors, leave the job of file I/O to the 
Operating system, which means that the 
only information stored about the file are 
the fields built into the file system. 

More up-to-date programs, such as Mi- 
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crosoft Word, go beyond the limited fields 
built into DOS and attach a summary box 
to each file. The data in this summary box, 
including author, title, keywords, version 
number, description, and file statistics, is 
bound into the file and isn’t readable to 
other applications. Document management 
packages essentially perform the same 
function, but in a nonapplication-specific 
way. They usually employ proprietary user 
interfaces and file repositories. 


Merging Definitions 

Document management has traditionally 
been divided into two broad categories: 
products for cataloging and retrieving ed- 
itable files stored locally or on a server; 
and products for inputting, tagging, storing, 
and recalling the images of documents, 
usually from paper originals created out- 
side the organization. These uses have led 
to different feature sets and a bifurcation of 
suppliers, but observers believe the dis- 
tinctions will disappear over time. 

“Document management, work flow, im- 
ages, forms, and OCR are all getting married 
together.” says Scott Cooper, a senior prod- 
uct manager for Lotus Development Corp. 
(Cambridge, MA). One ex- 
ample is PageKeeper from 
Caere Corp. (Los Gatos, 
CA), a desktop-class doc- 
ument manager designed 
to handle both editable files 
and images. 

User requirements for 
document management 
and image management 
differ for two reasons. 
First, in imaging applica- 
tions, the documents are 
Static, imported into the 
system in their final form. 
In document management 
systems, they are dynamic. 
Image managers thus fo- 
cus on moving and han- 
dling fixed files, while 
document managers con- 
cern themselves with 
policing the creation of content. “The pur- 
pose of document management,” says 
Alvin Tedjamulia, executive vice president 
of technology at SoftSolutions Technology 
(Orem, UT), “is to know that an original is 
an original, and who touches it, and when.” 

Second, in imaging applications, the doc- 
uments are bit maps, and, as such, are faith- 
fully reproducible but not editable or 
searchable. In document management, 
they’re editable, which can mean that their 
appearance is not consistent to all users. 
Being able to render electronic documents 
accurately across multiple platforms is of 
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Exchange Server (known § 
until recently as the Enter- | 
prise Messaging Server, or | 
EMS) are becoming such | 
attractive platforms for | 
document management. 

A third class of document management 
products, favored by big engineering firms, 
supports document assembly, or the cre- 
ation and presentation of large, fast-chang- 
ing, or customized documents. These high- 
end systems, from suppliers such as 
Documentum, Frame Technology, and In- 
terleaf, combine attributes of desktop pub- 
lishing and databases. Source materials 
are maintained in huge repositories and 
assembled into customized views for elec- 
tronic or paper distribution. The document, 
as such, is not a fixed entity; rather, it ex- 
ists only as a slice or snapshot of a flexible, 
evolving information base. 

This publishing model will become 
more prevalent as compound document 
architectures move onto the desktop. Doc- 
ument assembly will no longer be a high- 
end application, but rather the way you 
put together a routine report. Some low- 
end products are already starting to ap- 
pear. For instance, Capsoft Development 
(American Fork, UT) sells a $99 utility 
called HotDocs that lets you turn Word, 
WordPerfect, and Ami Pro documents into 
templates for custom publishing. 

“What we are headed for is an integrat- 
ed desktop where you can work on spread- 
sheets, documents, data, voice, and it 
doesn’t make any difference,” says imag- 
ing consultant Harvey Spencer (East 
Northport, NY). If document management 
is now a niche market, soon it will be syn- 
onymous with file management, data ac- 
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Systems for managing dynamic documents and image documents share many underlying 
capabilities, but they offer starkly different feature sets to users. Both also typically ride on 
top of a rich network infrastructure. 


cess, and data presentation. The document 
manager will be the user interface. 

However, compound document archi- 
tectures also present difficulties that still 
must be addressed. For instance, says Mark 
Walter, a senior editor for Seybold Publi- 
cations (Media, PA), OLE links among 
documents are fine for work in progress, 
but they’re impossible for archived docu- 
ments. Once a document is committed to a 
tape or WORM medium, it can’t be reliant 
on objects outside the archival medium. 

Most desktop document managers are 
designed to work closely with popular word 
processing programs. Users can select doc- 
uments to edit and then launch a word pro- 
cessor. An alternative approach, typified 
by market leaders PC DOCS (Tallahassee, 
FL) and SoftSolutions, ties the document 
manager directly to a word processor’s file 
I/O operations. When you open or save a 
file within WordPerfect, these packages 
intercede and take over the function. 

For a save operation, the document man- 
ager forces you to fill out an on-screen 
form, or profile, which specifies informa- 
tion such as the author, title, and subject of 
the document; a job or case number; and 
keywords for categorizing the file. So- 
phisticated packages fill in some of these 
fields by default, such as author, typist, 
date, and version. Advanced packages also 
store a complete inverted-tree index of the 
document for full-text retrieval. 

File-open operations invoke the opposite 
action, presenting you with a blank copy of 


the profile form that you use 
to query the document data- 
base. Using a QBE (query 
by example) technique, you 
fill in one or more fields with 
search criteria that you use 
to locate a document. 


Changing Model 
Both PC DOCS and Soft- 
Solutions now use 


client/server architectures 

as a means of supporting 

multiple platforms, im- 
proving performance and 
robustness, and tapping into 
industry standards. Like most 
DOS-based packages, PC 
DOCS used to have a mono- 
lithic architecture, providing 
both the client interface (a 
TSR program for DOS) and 
the document store (Btrieve). 
The networked version used 
Btrieve to store the document 
profiles, which pointed to 
documents stored on a Net- 
Ware server. 

In the latest version, PC DOCS Open, 
the company has taken a huge step toward 
platform diversity and openness. The client 
portion now runs on Windows (DOS and 
Macintosh versions will follow), and the 
back end runs on a plethora of servers. 
Documents can be stored on Banyan 
Vines, DEC Pathworks, LAN Manager, 
NetWare, or NT Advanced Server. And 
the profiles live in SQL databases such as 
Microsoft SQL Server for OS/2, NT SQL 
Server, Oracle, Sybase, and Watcom. 

SoftSolutions has also made the transition 
from a DOS-based solution to a multiplat- 
form client/server model. Clients are avail- 
able for DOS and Windows; servers run on 
NetWare and various flavors of Unix. On 
Windows, you can run the SoftSolutions 
Document Desktop, a Norton Desktop—like 
home page that eliminates the Windows 
Program Manager/File Manager duality 
and hosts documents, applications, folders, 
search tools, and saved searches. 

Through DLLs, SoftSolutions is able to 
work from inside several Windows pro- 
grams, including Ami Pro, Excel, Lotus 
1-2-3, Microsoft Mail, Word, WordPer- 
fect, and WordPerfect Office. Through 
OLE 2, it can link directly with other Win- 
dows applications. For instance, SoftSolu- 
tions bundles in a copy of Watermark Soft- 
ware’s Discovery Edition, a set of low-end 
imaging tools (i.e., compression, fax, and 
OCR support; optical media management), 
and uses OLE to communicate with it. 

Another company embracing a client/ 
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server model is Apple, whose $1800 Ap- 
pleSearch tightly couples text retrieval into 
the Mac OS. Implemented as an Apple- 
Share server engine with front-end clients, 
AppleSearch lets desktop users search 
across the network for documents using 
fairly conventional criteria (e.g., Boolean 
with proximity, wild cards, and creation 
date) and see results ranked by relevance, 
using technology licensed from Personal 
Library Software (Rockville, MD). 


Middleware Is Key 

One of the most powerful ways to use Soft- 
Solutions is in conjunction with Lotus 
Notes. Notes provides useful middleware 
services—multiplatform support, user ad- 
ministration, security, a messaging trans- 
port, form views, and, most important, 
database replication—but by itself, it’s not 
suited for document management. Soft- 
Solutions fills in where Notes falls short, 
providing library services, such as docu- 
ment checkout and revision control. “Your 
entire world view is through Notes, and 
the SoftSolutions document profile be- 
comes a form,” explains Tedjamulia of 
SoftSolutions. 

Riding on the Notes database, profiles 
are automatically replicated throughout 
the Notes network. But the original docu- 
ments are kept on a single SoftSolutions 
server. “If you store the documents them- 
selves in Notes, they’re replicated and you 
lose control of them,” Tedjamulia says. 
This hybrid architecture increases securi- 
ty and preserves bandwidth, he says, yet 
still allows Notes users to search for doc- 
uments and call them up from the SoftSo- 
lutions server across the LAN or WAN. 

The SoftSolutions engine is now acces- 
sible via ODBC drivers. Later this year, 
the company says it will add support, in- 
cluding fast text searching, for 19 third- 
party databases. The company is commit- 
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ted to supporting both OS/2 and NT, as 
well as the ODMA interface. 

Lotus sees big opportunities for Notes in 
document management. “We don’t posi- 
tion Notes as a document manager, per 
se,’ says Chris Reed, director of market 
development for Lotus Notes. “Rather, it’s 
a layer of services that anyone doing doc- 
ument management can leverage off of.” 

Lotus argues that low-level file man- 
agers are not the best tools for document 
management. “You need a middleware/ 
groupware layer,” says Judy Jalbert, the 
Notes product manager for DBMS inte- 
gration and document management. 
‘*That’s the appropriate place for it because 
you need to be cross-platform, and one 
operating system won’t solve that.” 

Through aggressive partnering, Lotus 
has already added significantly to the ba- 
sic Notes package. Verity (Mountain View, 
CA) provided a version of its well-re- 
garded Topic full-text search engine, which 
is bundled into release 3.0 of Notes. Action 
Technologies (Alameda, CA) has built a 
sophisticated server-based work-flow sys- 
tem on Notes. And in conjunction with 
Kodak, Lotus has delivered Lotus Notes: 
Document Imaging, or LN:DI (commonly 
pronounced “Lindy”’), a set of client and 
server tools that support image files. 

LN:DI includes Windows client soft- 
ware that performs basic imaging func- 
tions, such as scanning documents, com- 
pressing/decompressing files, and zooming, 
panning, and rotation. The server compo- 
nent, which runs on its own OS/2-based 
system, implements an image database 
with integrated HSM (Hierarchical Stor- 
age Management). Notes was able to han- 
dle images already, but without LN:DI, 
they were treated like any document and 
replicated indiscriminately, which had 
repercussions for WAN bandwidth. With 
LN:DLI, images can be stored centrally and 


referenced with 100-byte pointers in dis- 
tributed Notes databases, much as SoftSo- 
lutions does with its document manager. 

Following the same middleware model, 
Kodak has also partnered with Novell to 
enhance NetWare 4.x’s image support. 
The companies have created Image-En- 
abled NetWare, a set of client components, 
NLMs, and APIs that implement storage 
management, server-based imaging, and 
a document management front end. The 
storage management piece, written by Ko- 
dak, consists of optical media drivers (the 
High Capacity Storage System) and HSM 
capabilities (Mass Storage Services) for 
NetWare 4.x. Document Management Ser- 
vices is a scheme for organizing network 
files into folders according to keywords 
or ad hoc groupings. 

Image Management Services imple- 
ments functions on the server such as in- 
bound and outbound fax and mail support; 
raster operations like cropping, scaling, 
and rotating; and support for image file 
types (1.e., TIFF, GIF, and Group 4 fax). 
“This means that developers like Kofax 
can create IMS-aware apps and save hay- 
ing to write all these capabilities them- 
selves,” says Novell’s Wells. “Using IMS 
to render or handle images lets most of the 
work be done on the server.”’ IMS also im- 
plements client- and server-based scanner 
drivers. ““We’ve made them into network 
services so that ISVs [independent soft- 
ware vendors] don’t have to worry about 
the details,” he says. 


Is This NOSA? 

A separate initiative between Novell and 
Xerox may turn out to be the most signif- 
icant development of all for document 
management. The partnership aims to cre- 
ate a middleware layer and published pro- 
gramming interfaces, known collectively 
as Document-Enabled Networking, that 
should make it easier for developers to 
create networked document management 
applications. “For document management 
to become more pervasive, we need broad- 
er tools for end users, VARs, and system 
integrators,” says Dennis Hamilton, the 
major architect of DEN and principal soft- 
ware scientist for Xerox’s XSoft applica- 
tions subsidiary. “DEN empowers them 
to implement document management so- 
lutions more readily.” 

Architecturally, DEN bears a striking 
similarity to the model used in Microsoft’ s 
WOSA (Windows Open Services Archi- 
tecture). Applications talk through an API 
to a set of middleware services (DLLs in 
the Windows case, NLMs in Novell’s 
case), and back ends write through an SPI 
(Service Provider Interface) to the mid- 
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dleware. The result is that any compliant 
client can talk to any compliant server. 

Initially slated to ride on NetWare 4.x (it 
will be ported to other operating systems in 
the future), DEN consists of network ser- 
vices for accessing and managing docu- 
ments and development tools. The initial 
specification will be available by the time 
you read this, and the software develop- 
ment kit will ship this year, says Hamilton. 

The DEN coordination layer, built on 
NetWare 4.x’s distributed file system, is in- 
tended to provide a consistent mechanism 
for getting at documents anywhere on the 
network, or at least those housed in Net- 
Ware servers or DEN-compliant libraries. 
It will provide integrated text and attribute 
indexing, security, commenting, and li- 
brary services (e.g., checkin/checkout, ac- 
cess control, and usage tracking). A Xerox 
partnership with Mastersoft (Scottsdale, 
AZ), will also provide file-format conver- 
sions. DEN’s SPI will let third parties de- 
liver enhanced back-end services, such as 
indexing or conversion engines. 

Xerox and Novell also plan enhanced 
network printing capabilities, including 
server-based printing, a critical capability 
for document assembly. Says Hamilton, 
‘People want to print from the server, not 
bring the document back to the desktop, 
load it up, and then spool it back out to a 
print server.”’ High-end publishing sys- 
tems do their composing on the server, he 
says, whereas on PC LANs, the client and 
the application do all the work. “With big 
enough documents, you can’t even afford 
to do it on the client.” 

NetWare and DEN have some advan- 
tages over Notes in the DMS middleware 
arena. First, Novell controls the underlying 
operating system, while Lotus is beholden 
to IBM, Microsoft, Novell, and other plat- 
form providers. More important, the au- 
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tomatic replication in NetWare 4.0 dis- 
tributes directory information but not the 
data itself, whereas Notes replicates the 
content of the databases. Obviously, Notes 
replication is beneficial for messaging and 
groupware applications, but document 
management, unless it is enforced at the 
operating-system level, prefers a more con- 
trolled and centralized model. 

To strengthen its hand, Novell also plans 
to add extended file attributes to NetWare’s 
file system. “Extended attributes attach 
more information that people can inspect to 
the raw material,” says XSoft’s Hamilton. 
“This could thin the layer you have to build 
on top of the raw material in order to de- 
scribe it. But you will still need a layer be- 
tween the operating system and the docu- 
ment manager, because different search 
engines look for different things.” 


Another Contender 
Remarkably quiet so far in document man- 
agement has been Microsoft, but the com- 
pany is about to enter the fray with its 
much-delayed Exchange Server. Designed 
to run on NT and to be accessed through 
the Extended MAPI programming inter- 
face, MXS is an ambitious effort to ac- 
commodate a range of messaging-based 
applications on a single dedicated server. 
MXS began as a project to create an NT 
message store—in effect, a high-end post 
office for Microsoft Mail. Over time, how- 
ever, it has evolved into a platform for im- 
plementing message-enabled client/server 
applications, such as work flow, forms 
routing, and group communications. For 
this reason, it has been called a “Notes 
killer,” a label Microsoft vigorously re- 
jects. Unlike Notes, MXS isn’t a pro- 
grammable database engine. Rather, it’s 
a repository onto which Win32 applica- 
tions can be layered. Microsoft hopes, for 


instance, that third parties will develop 
document management programs that use 
MXS as a file store. 

Like Notes, MXS contains data files, 
not just pointers to them, and it automati- 
cally replicates itself. “It’s a storage sys- 
tem, closer to a database than to a file sys- 
tem,” says Thom McCann, MXS product 
manager for Microsoft. The contents of 
the repository will be visible to MAPI and 
ODBC, but not directly from the NT file 
system. But while MXS supports ODBC, 
it doesn’t have a programmable schema. 
“We take care of that,” McCann says. 
“We've optimized the info store for the 
kinds of things we do.” 

MXS is the core of Microsoft’s push 
into enterprise messaging. As such, it’s 
designed for heterogeneous environments. 
It has TCP/IP and NetWare support built 
in, and it uses native implementations of 
the ISO’s X.400 addressing scheme/mes- 
sage transport agent and X.500 directory 
services. This means MXS will have a sep- 
arate user directory from the NT network 
to which it belongs, but Microsoft will 
provide tools that let network administra- 
tors set up user accounts on both NT and 
MXS simultaneously. MXS will also be 
able to import user directories including 
those from NetWare 3.x Bindaries, and 
NetWare 4.x NetWare Directory Services. 

McCann contends that the advantages 
of MXS over an NLM-based solution ac- 
crue in part from NT’s inherent strengths: 
manageability, scalability, and GUI-based 
administration tools. MXS, he says, “‘can be 
a fairly good platform for document man- 
agement,” because out of the box it will 
take care of basic features such as check- 
in/checkout and versioning. Advanced ca- 
pabilities like revision control, full-text in- 
dexing, and global file management will 
have to be provided by ISVs (e.g., Mi- 
crosoft is working with Watermark on a 
MAPI-enabled version of its image store). 

In support of more advanced groupware 
applications, MXS can store multimedia 
data types, custom forms, and calendar/ 
scheduling information. It will maintain 
the integrity of OLE links among docu- 
ments, but only within the information 
store. “We’re trying to take a lot of the 
functionality that needs to be driven down 
into the operating system or into the serv- 
er and put that into MXS,” says McCann. 

Third-party developers mostly applaud 
the potential for MXS. To effect document 
management, says Albert Behr, product 
manager for forms products at Delrina 
Software (Toronto, Ontario, Canada), “‘the 
plumbing needs to be both in the operating 
system and the workgroup infrastructure.” 
MXS and Notes both provide workgroup 
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‘Tf you're seeking a Windows 
oject management product that 
does it all and then some, Project 
Scheduler 6 fills the bill.”* 


TI Scitor 


Corporation 


sophisticated modeling features, like 
the Advanced Resource Tracking 
Spreadsheet (ARTS)”” let you evaluate 
resource costs and usage on a period by 
period basis using a familiar spreadsheet 
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capability, but Microsoft also controls NT. 

Scott Kadlec, the president of PC 
DOCS, calls MXS “very strategic” for his 
company. “In the past, we’ve been so fo- 
cused on overcoming problems the oper- 
ating system should have solved itself that 
we haven’t been able to step up to the next 
level,” he says. If the company is freed of 
responsibility for low-level file manage- 
ment, he says, PC DOCS can concentrate 
its engineering efforts on creating better 
ways to find documents or to present 
search results. 

Of course, not everybody welcomes 
MXS. Lotus’s Reed chides Microsoft for 
being too Windows-based. “MXS misses 
the mark,” he says. “Microsoft’s funda- 
mental approach is to get everyone on one 
platform, but cross-platform apps are the 
ones winning in the market.” 


Foundation Support 

For document management to become a 
true mass-market capability, better infor- 
mation and object management tools have 
to migrate down to the average desktop, 
not just to the server, because many files 
are still stored and accessed locally. In the 
Windows marketplace, some functionali- 
ty will be shifted down into the operating 
























olution rewrote most of 
pplications. But the File 
tem in nearly all Windows 
osh software betrays one 
assumption that has yet 
grams still expect to cre- 
read ordinary disk files. 

mer awakened from a 25- 
uld be overwhelmed by 
PIs that control graphics, 

fon messaging, and other system ser- 
es, but os or she would find the hum- 


el be possible until ap- 
plications abandon direct file access in 
favor of the sort of mediated access that 
OLE’s structured storage and Open- 
Doc’s Bento provide. 

A -ompound document stored using 
f these technologies is more like 
table volume than a file. It has 
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system when Microsoft delivers Chicago, 
and much more so with the future object- 
oriented successor to NT, known as Cairo. 

Chicago offers limited but important 
enhancements that improve support for 
document management, says Rogers 
Weed, the lead project manager for Chica- 
go. At the lowest level, a small number of 
additional file attributes have been added 
to the FAT (file allocation table) file sys- 
tem, using previously reserved but unused 
fields. Chicago will support long file- 
names, breaking at last the hard-coded 
8.3” DOS file-naming scheme and vast- 
ly improving your ability to name files 
with memorable descriptors. And in addi- 
tion to date/time of the last modification, 
Chicago will store the date/time of cre- 
ation and most recent access to files, even 
if that access produced no changes. These 
fields will help track file activity and will 
be especially useful for network manage- 
ment and backup, but also for document 
management. 

Outside the confines of the FAT file sys- 
tem, Chicago will let developers attach 
additional fields of information (e.g., the 
contents of the Word and Excel summary 
boxes) to files and then publish, via an 
API, the structure of those records. This 


its own internal directories and Giles that 
supply persistent storage for the pieces of 
a document. OLE 2.0 objects use stor- 
ages and streams; OpenDoc parts use 
storage units and values. Because each 
piece of content stores to its own “di- 
rectory’ or “file,” fast incremental saves 
can occur. There’s no need to rewrite 
the entire “volume,” as current applica- 
tions typically do. 

Because the compound document is 
self-contained, OLE and OpenDoc can 
track links within compound documents. 
(Tracking them across documents, how- 
ever, remains a thorny problem that can 
only really be addressed once these stor- 
age architectures migrate into the oper- 
ating system and network substrate.) 
Transaction controls enable users to 
undo and redo changes. The first release 
of OpenDoc will also support multiple 
drafts of a document, a feature that’s 
still on the drawing board for OLE 

For vendors of document managers, 
the key point is that OLE and OpenDoc 
will spawn a new generation of appli- 
cations that access compound documents 
only by way of high- -level APIs. Because 


could be a boon to document management 
systems, which would gain a standardized 
way of reading summary boxes and im- 
porting the data into document profiles. 
At a higher level, Chicago introduces a 
new user interface, called Explorer, that 
merges file and program management onto 
a single desktop, like the Mac or OS/2. 
This is a critical step toward document- 
based computing, because it exposes docu- 
ments at the desktop, rather than burying 
them inside the context of their creating 
applications. In conjunction with OLE and 
OpenDoc, it moves the Microsoft/Intel 
computing world into a more document- 
centered user interface (see the text box 
“Distributed Document Management with 
OLE and OpenDoc’”’). Explorer will also 
offer an improved finder that lets you 
search for files over the network, and it 
will ship with built-in file viewers, a crit- 
ical aid to document management. 
Explorer also supports Mac-style alias- 
ing, which means that an icon on the desk- 
top can be a pointer to another entity any- 
where on the network. Called Shortcuts, 
these desktop-level links are a new data 
type managed by the operating system. 
They fully support OLE, which means you 
can drag and drop an object from the desk- 


‘ buted Document Management with OLE and OpenDoc 


both storage systems are built to ber re- 
placeable, these APIs can in theory be 
redirected across networks to document 
servers. How might that work i in prac- 
tice? Microsoft OLE architect Tony 
Williams points out that in the near term, 
on Windows 3.x and Chicago, a docu- 
ment manager might embed content han- 
dled by OLE 2.0 applications in a shell 
that communicates with a server-based 
implementation of OLE structured 
storage. 

That’s better than nooking File Ones, 
but it’s still less than ideal because noth- 
ing prevents users from making an end 
run around the document manager and 
using applications in a stand-alone man- 
ner. Cairo will enable a more robust so- 
lution, says Williams, because document 
engines will be able to use its installable 
file-system mechanism to make server- 
based document storage available to 
clients in a way that’s poe. to bas 
applicalons: 


Jon Udell is a BYT E senior iecied editor at 
large. You can reach him on ie Internet or BIX 
at oS @bix.com. 
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top into another application or onto a ser- 
vice such as printing or backup. 

It’s important to note, however, that the 
integrity of these links is not ensured at 
the operating system or network level; you 
can easily break the link by moving or 
deleting the target of a pointer. And to per- 
form really fast searches against a large 
directory of files and objects, you need a 
better file system than FAT. That’s where 
Cairo comes in. “Cairo is a fundamental re- 
visiting of the file-system structure,” says 
Weed. “It includes indexing, security, and 
management of lots of objects.” 

The Cairo object store won’t necessar- 
ily be a single entity that contains all data 
types. Rich Tong, the general manager of 
product marketing for Microsoft’s busi- 
ness systems division, explains that OLE 
wrapping will be a standardized way of 
representing what an object is—‘‘a way to 
label the outside of something’—but that 
the actual file stores and retrieval engines 
could vary depending on the nature of the 
data. “A half-gigabyte financial database 
needs a different structure from a thou- 
sand documents or a million objects,” he 
says. “With OLE wrappers, you can use 
any kind of store as your back end: a lega- 
cy VAX, a Notes database, or MXS.” 

Cairo’s OLE file system will support 
richer attributes than FAT or even NTFS 
(NT File System), and the definition of 
those attributes is flexible because of object 
orientation. At a minimum, Tong says, it 
might include fields such as object ID, au- 
thor, and version, while more specialized 
attributes could be laid down by the host 
document manager. Document managers 
like FileNet could write drivers to route 
document calls into the Cairo file system, 
thus preserving their customers’ existing 
application and databases. This tie into 
legacy systems will be accomplished large- 
ly through the use of COM (Common Ob- 
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XSoft’s Visual Recall 
uses a 3-D-like wall to 
show clusters of docu- 
ments conforming to 
certain search criteria. 
Seeing these clusters 
helps you find docu- 
ments faster than by 
scrolling through a 2-D 
list of hits ranked by 
relevancy. 





ject Model), which will also tie to object 
models such as SOM/DSOM (System Ob- 
ject Model/Distributed System Object 
Model), CORBA (Common Object Re- 
quest Broker Architecture), and DOE (Dis- 
tributed Objects Everywhere) through a 
DEC-authored object broker (see “Com- 
ponentware,” May BYTE). 


Finding It 

Once you have documents stashed in an 
appropriate file system and wrapped with 
identifying information, you still need an 
object browser or some other means of 
quickly locating the information or func- 
tion you need. Microsoft hasn’t said much 
about the Cairo user interface, but you can 
draw some conclusions from other object 
and information managers. 

There will likely be a wealth of choices 
for accessing distributed object stores. 
Imagine a query tool that brings together 
elements of a Mac or Chicago desktop; a 
Borland or Gupta QBE database-access 
dialog box; a custom business form from 
Delrina, JetForm, or WordPerfect; and a 
customized data view from Lotus Notes. 

Things start to get even more interest- 
ing when you consider technologies used to 
formulate queries, organize searches, and 
represent search results to the user. A lead- 
ing researcher in these areas is Xerox 
PARC (Palo Alto Research Center), which 
is pioneering more effective ways of scan- 
ning unstructured textbases and present- 
ing the results. The goal is to help users 
find the information they need, so the first 
line of attack addresses formulating queries. 

Simple, often inflexible, Boolean 
searches can produce unintended or in- 
complete results, including no hits or too 
many hits, and many people don’t under- 
stand how to effectively formulate a 
Boolean query. Researchers are experi- 
menting with natural-language techniques 


that parse out the meaning of a user’s re- 
quest and search for hits based not only 
on exact matches but also on word asso- 
ciations and semantics. Most of these tools 
use thesauri or semantic networks. For in- 
stance, if you searched for occurrences of 
the word tooth, citations for molar, incisor, 
fang, and tusk might also be returned. 

Sometimes, users don’t know even what 
they’re looking for, so the Xerox PARC 
information-retrieval project, led by Jan 
Pedersen, is experimenting with a tech- 
nique called scatter/gather, which reads 
huge collections of documents and intelli- 
gently groups them into categories based 
on the frequency of word occurrences. 
Without understanding actual content, scat- 
ter/gather can examine unindexed data sets 
and progressively narrow the universe of 
choices such that a query you issue is more 
likely to result in hits.. 

Scanning a reference database of 1 mil- 
lion documents maintained by the Federal 
government, for example, produces “‘clus- 
ters” of subjects such as foreign policy, 
computers, and defense. These can be 
scanned again for finer clusters. By doing 
this, searchers can find documents they 
might otherwise not know to look for. 

The flip side of not finding enough doc- 
uments is finding too many. Much of text- 
retrieval research is now directed at ways 
to make searches more productive by re- 
turning only meaningful hits. A new tech- 
nology from Oracle (Redwood Shores, 
CA) called ConText goes beyond the- 
saurus-based tools, performing syntacti- 
cal analysis that can determine the subject 
of a sentence by isolating the main clause. 

Brett Newbold, senior director of Ora- 
cle’s text server division, says that Con- 
Text helps users find only documents that 
are really about the subject of the query. If 
you were looking for information about 
the Federal Reserve Bank, he says, a con- 
ventional search tool might return an un- 
related article that merely quotes a bank 
official. “ConText knows this document 
isn’t about the Fed, even though the words 
Federal Reserve Bank appear in the arti- 
cle,” he says. 

What happens if, even after sophisti- 
cated filtering, you are inundated with doc- 
uments that match your search criteria? 
PARC researchers Stuart Card, Jock 
Mackinlay and George Robertson have 
created an Information Visualizer that ex- 
plores ways to present orders of magni- 
tude more data on a computer screen than 
is now possible with GUIs. One technique 
involves creating 3-D trees of linked ob- 
jects, which can be rotated in space to se- 
lect certain topics. Another concept, 
“rooms” of flexibly grouped files and pro- 
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grams, resulted in a commercial product 
from XSoft called Rooms for Windows. 
Perhaps the most promising commer- 
cialization of PARC technology is XSoft’s 
Visual Recall, which uses both file trees 
and a 2-D grid to present query results. 
The grid, or wall, shows documents ar- 
ranged along the x-axis according to a lin- 
ear criterion, such as date, and on the y- 
axis by another criterion, such as file type, 
author, or subject. The grid folds back into 
3-D space, letting you view a great deal 
of data, and slides back and forth so you 
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can quickly narrow in on specific clusters 
of documents or files. 

Technologies such as these, combined 
with powerful document stores and search 
engines, will make locating information 
much easier. (Finding images remains a 
challenge, however; see the text box “Image 
Retrieval for Compound Documents’”’.) The 
next step is to make the presentation of that 
information more consistent and aesthetic, 
an area now being addressed with cross- 
platform portable document formats such 
as Adobe Acrobat and WordPerfect Envoy. 





The final step is to enable those portable 
documents to be encapsulated and linked 
into other files, which is being addressed by 
OLE and OpenDoc. When all these tech- 
nologies are in place, document manage- 
ment, as such, will cease to exist as a cate- 
gory unto itself and will become, as it was 
always meant to be, synonymous with 
computing. 


Andy Reinhardt is BYTE’s West Coast bureau 
chief. You can reach him on the Internet or BIX at 
areinhardt@ bix.com. 
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bewildering array of bus technolo- 

gies confronts the computer user 
today, and more are on the way. Expan- 
sion buses (e.g., the VL-Bus and EISA) 
are the route by which components can 
communicate directly with the CPU. A 
mezzanine bus, such as PCI (Peripheral 
Component Interconnect), Multibus, and 
Futurebus+, is a type of expansion bus that 
puts a bridge controller between proces- 
sors and peripherals—in other words, it 
attaches another bus to the local bus—to 
add flexibility or extra processing capa- 
bilities. Other buses are designed to solve 
specific problems, such as the need for 
frequently removing or replacing small 
devices in laptops; PCMCIA addresses 
this with its “hot-swapping” capability, 
and more solutions are on the way. 

But this month’s state-of-the-art section 
isn’t about any of those buses. Instead, it 
focuses on some of the newer peripheral 
buses designed primarily for hooking up 
external devices. While not so glamorous 
as the mezzanine buses, peripheral buses 
are generally more accessible and visible to 
the end user, especially nowadays when 
you try to connect more and more de- 
vices—tape backup units, CD-ROM 
drives, scanners, hard drives, RAID sys- 
tems, video cameras, MIDI devices, sound 
systems, floppy drives, MO (magneto-op- 
tical) drives, network adapters, and more— 
to your computer. 

In the past, the primary options for con- 
necting these devices were the traditional 
parallel, serial, and SCSI ports. While 
those are still around, they are being 
souped up, redefined, and engineered to 
handle significantly increased bandwidth. 

An important standard bus for hooking 
up peripherals is SCSI, which comes in a 
wide and sometimes bewildering array of 
flavors—narrow, fast, wide, fast and wide, 
SCSI-2, SCSI-3, and now serial. In “SCSI 
and Beyond,” Dinah McNutt sorts these 
out, showing where SCSI came from and, 







































































more important, where it’s 














going. 





Mark Clarkson’s intro- 
duction “Seriously Serial” 
takes an in-depth look at 
the latest in serial inter- 








faces, including the IEEE 











P1394 (Apple’s version is 
known as FireWire) and 
the DEC/Signetics Ac- 
cess.bus. (Another high- 
speed serial bus that de- 
serves future examination 
is Serial-Storage Archi- 

































































































































































tecture, or SSA, which 
IBM and Micropolis are developing.) 

Clarkson also looks at what’s being 
done with the enhanced parallel port to 
permit faster speeds and expanded capa- 
bilities for peripherals designed to hook 
up to or piggyback on existing PCs. Af- 
ter researching the field, Clarkson con- 
cludes that, while the new parallel-port 
standard is a useful interim measure, in 
the end, it stretches the port so far beyond 
its original design that it is unlikely to be- 
come a primary peripheral bus; the serial 
buses are likely to carry the day. 

Finally, another bus that shows sig- 
nificant promise for the future is Fibre 
Channel. In his examination of the stan- 
dard, John Bryan describes how it can host 
a wide variety of interfaces and is usable 
for optical fiber and copper wire trans- 
missions. 


What’s a Bus? 

One of the problems in discussing periph- 
eral buses starts with the term bus. For ex- 
ample, you can argue that SCSI is not re- 
ally a bus but, instead, an interface—after 
all, that’s what the Jin the acronym stands 
for. So what are the differences, if any, 
between a bus, an interface, and a proto- 
col? We used to make clear-cut distinc- 
tions among these terms: A bus was the 
hardware standard that governed how add- 





SCSI and Beyond Seriously Serial Fibre Channel Speeds Up 

Future directions for this well- New bit-at-a-time connections Paving the way for optical 

accepted standard carry heavy data traffic hookups to peripherals 
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in boards would connect to the CPU and 


described the physical connections or con- 
nectors involved. An interface was a low- 
level description of the electrical signals 
that each side of a connection expected to 
see and how the hardware would interpret 
them. A protocol was a higher-level de- 
scription of how software would deal with 
the signals coming from the interface. 
Those differences are often quite blurred 
today. We talk almost interchangeably 


_ about buses and interfaces, and when you 


look at the nitty-gritty details that define 
these various standards, it’s not necessar- 
ily clear where hardware stops, what needs 
to be done in firmware, and how much of 
the job is left to system and application 
code. 

Nor is that the end of the confusion. 
Some of the peripheral buses that BYTE 
looks at here do not, for the most part, rep- 
resent an either/or type of hardware stan- 
dard as we used to understand it. Frankly, 
it’s confusing when you discover that one 
thing you’re calling a bus can be attached 
to or made to operate on another thing that 
you’re also calling a bus. What do you call 
a SCSI device hooked up through a Fibre 
Channel bus that’s been implemented on a 
card containing a SCSI host adapter that 
plugs into an EISA slot that’s part of a PCI 
bus? The figure “Where the Buses Are” 
illustrates some of the hierarchical com- 
plexity that can occur when more than one 
bus is attached to a computer system. 

The articles in this section should help 
you make sense of some of the technolo- 
gies, capabilities, and options that are avail- 
able in today’s peripheral buses, as well 
as those that are likely to be incorporated 
into tomorrow’s computers. 


Russell Kay, a BYTE technical editor who writes 
sitting in front of his computer’s bus, has been re- 
porting on the computer industry since 1981. He 
can be reached on the Internet or BIX at russellk@ 
bix.com. 
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INDY"™ comes complete with all the 
hardware you need for media-mail and 
video conferencing. 


The IndyCam"™ color digital camera 
is standard equipment; the most sens- 
ible input device for the visual world. 








Work in the first true multimedia 
interface — the Indigo Magic’ User 
Environment — and merge 3D, blistering 
2D graphics, audio, video, and text. 


Run the world’s best software for image 
processing, CAD/CAM, chemistry, GIS, 
CASE, and more. 


Achieve almost reckless speed with a 
150MHz R4400™ or 100MHz R4000® 
processor and a true 64-bit architecture. 


It runs applications for every major 
platform: Windows/DOS, Mac, and 
UNIX — all simultaneously. 





Despite a wafer-thin profile, INDY is 
packed with audio, video, and 2D and 
3D subsystems, yet still has plenty of 

—' =», room for option cards. 





Built-in ports accommodate every device 
imaginable: even VCRs, all your CDs 
(image, music, and data), and MIDI. 








If you've ever used a Mac® or 
Windows® you'll feel right 
at home with the intuitive 
Indigo Magic user interface. 


Read, write and import PC, Mac, and UNIX 
files with just a click of the mouse. Sit 
comfortably on Novell® 
and Appletalk’™ 
networks. 


















Standard com ports The video capabilities are 

for Ethernet 10Base-T or AUI, and like having conferences 

ISDN make INDY an easy-to-reach address in your cubicle, design 
in any virtual neighborhood. reviews on your desk- 


top, and chats from your 
favorite chair. 


With its volume buttons, headphone jack, and digital and analog audio 
1/0s, it’s like a sound system built into a computer. 


f AN/ D VY ™  Here’s the machine that unites communications and computing: 





the machine that lets you design, simulate, and 
demonstrate in three dimensions; the machine for everyone who uses multimedia as 





a tool, not a toy. It’s also a nitro-fueled computer with afterburners. FAX to 


(415) 961-0573, Dept. B29, to register for a seminar or for more information. SiliconGraphics 
Computer Systems 
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INDY includes all the features above, plus: 32MB of RAM (expandable to 256MB): IndyCam” color digital camera; microphone; 8-bit graphics w/ Virtual-24 support; 3 juggling balls; 14” 











” 


or 19" non-interlaced monitor; external volume controls; 2 GIO32 high-performance expansion slots; space for 2 hard disk drives (accepts 21MB 3.5” floptical drive that reads/writes MacintosH® DOS and UNIX diskettes); Display PostScript®; Indigo Magic™ User Environment; Hot 

















SCSI AND BEYOND 


The old standby for connecting peripherals to Macintosh and DOS computers is more 
important—and more capable—than ever as it rises to the multimedia challenge 


DINAH MCNUTT 





HENK DAWSON © 1994 


f all the peripheral “buses” in com- 
mon use today, SCSI has been 
around nearly the longest—and yet its fu- 
ture is still bright. First popularized on Ap- 
ple’s Macintosh in 1984, SCSI is now 
widely used in IBM PC-—compatible sys- 
tems—its acceptance hastened by the rapid 
growth of multimedia. SCSI is the stan- 
dard interface for CD-ROM drives, and 
several popular sound cards now incorpo- 
rate a SCSI connection. But most SCSI 
products still use the original SCSI-1 stan- 
dard, finalized in 1986. 

Although SCSI-1’s immediate succes- 
sor, SCSI-2, has been in the works for years, 
as of this writing, it has not yet been adopted 
as an official standard; however, it is gen- 
erally accepted and is in wide use. SCSI-2 
had its genesis when many manufacturers 
wanted to increase the number of mandatory 
requirements of SCSI and to define further 
features for direct-access devices. A com- 
mittee was formed to pursue this indepen- 
dently of SCSI-1, so the standard wouldn’t 
be delayed. What resulted was the CCS 
(Common Command Set), which defines 
a set of commands that a device must sup- 
port to be considered compatible with the 
SCSI specification. The developing speci- 
fication for SCSI-3 is well under way, but it 
probably won’t be adopted until late 1995 or 
1996. (Note: From now on, the acronym 
SCSI refers to the SCSI-1 and SCSI-2 spec- 
ifications, unless otherwise specified.) 

SCSI is an 8-bit parallel I/O bus. What 
makes it special is that it hides the internal 
structure of the peripherals from the host 
computer. Up to eight SCSI devices can 
be attached to a single SCSI bus. (One of 
these devices is the host adapter.) How- 
ever, only one pair of devices can com- 
municate at a time. SCSI uses a 3-bit ad- 
dressing scheme, where each device is 
assigned an address ranging from 0 to 7; 
device 7 has the highest priority, and the 
host computer is normally assigned as 





AUGUST 1994 BYTE 11424 


ACAD AUT ted SCSI and Beyond 










on with es cables, the maxi- 
mum cable length for single-ended 
SCSI is only 6 meters. And because 
neither cables nor connectors in the real 


recommends. 
The biggest problems 
va generally involy 





help troubleshoot these ea ; 
they occur. After eliminating the ca- 
bles, the system configuration, and the 
terminator as potential offenders, you 
may find that the problem is in the en- 
closure itself. Sometimes the connec- 
tion between the internal SCSI ribbon 
cable and the external connectors is 


when — 






work by the dn 
pe — track 










other vendors does 
Also, be wary of 
















ning in one o two > days 


Finally, whenever you buy a SCSI 
adapter, make sure your vendor pro- 
vides good support for the particular 
software you use. Alternatively, con- 
sider buying the set of drivers offered 
by Corel (Ottawa, Ontario, Canada). 
Paying extra for any given adapter may 
be well worth it if the vendor poe 
good support. 












device 7. Communication between devices 
occurs when the initiator, which is typi- 
cally the host computer, originates a re- 
quest, and the target (e.g., a device con- 
troller) performs the request. 

The SCSI standard lets all devices com- 
municate with one another. But some de- 
vices are implemented in such a way that 
they cannot initiate communication. There 
are four distinct configurations in a SCSI 
I/O system: 


¢ single initiator, single target 
¢ single initiator, multiple targets 
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¢ multiple initiators, single target 
¢ multiple initiators, multiple targets 


Some devices can act as either initiator 
or target, while others have a fixed role as 
one or the other. Theoretically, it is possi- 
ble to have more than one host on a SCSI 
bus, providing that the operating systems 
on both hosts share the device or that you 
let only one host have exclusive use of the 
device at a time. 

The SCSI specification groups devices 
into related types, which makes it easy for 
hardware vendors to develop SCSI bus 


controllers for new devices. Currently avail- 
able device types include the following: 


¢ direct-access drives (e.g., hard drives) 

* sequential-access devices (e.g., tape 
drives) 

* printer devices 

¢ processor devices 

¢ WORM devices 


e read-only, direct-access devices 


Therefore, there’s no need to develop a 
new device driver for the host computer 
to handle each new device. For instance, 
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STATISTI “ (for Windows) Complete Statistical Sys- 
ne with ee of on-screen customizable, presentation-quality 
graphs fully integrated with all procedures m Complete Windows 3.1 
support, DDE, OLE, TI-fonts, multiple toolbars, right mouse button 
support m Unlimited numbers of data-, results-, and graph-windows 
m Inter-window integration: data, results, and graphs can be treated 
as objects and converted into one another in a number of ways = 
The largest selection of statistics and graphs in a single system; 
comprehensive implementations of: Exploratory techniques; mullti- 
way tables with banners (presentation-quality reports); nonpara- 
metrics; distribution fitting; multiple regression; general nonlinear 
estimation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
wise discriminant analysis; log-linear analysis; factor analysis; clus- 
ter analysis; multidimensional scaling; canonical correlation; item 
analysis/reliability, survival analysis; time series modeling; forecast- 
ing; lags analysis; quality control; process analysis; experimental de- 
sign (with Taguchi); and much more m= Manuals with comprehen- 
sive introductions to each procedure and examples m Hypertext- 
based Stats Advisor expert system m Extensive data management fa- 
cilities (spreadsheet with long formulas, block operations, ad- 
vanced Clipboard support, DDE hot links, relational merge, data 
verification, powerful programming language) m Batch command 
language and macros also supported, “turn-key system” options = 
All output displayed in Scrollsheets™ (dynamic, customizable, pres- 
entation-quality tables with toolbars, pop-up windows, and instant 
2D, 3D and multiple graphs) m Extremely large analysis designs 
(e.g., correlation matrices up to 32,000x32,000, unlimited ANOVA 
designs) m Megafile Manager with up to 32,000 variables (8 Mb) 
per record m Unlimited size of files; extended (“quadruple”) preci- 
sion; unmatched speed m Exchanges data and graphs with other ap- 
plications via DDE or an extensive selection of file import/export fa- 
cilities m Hundreds of types of graphs, including categorized multi- 
ple 2D and 3D graphs, matrix plots, icons, and unique multivariate 
(e.g., 4D) graphs m Facilities to custom design new graphs and add 
them permanently to menu m On-screen graph customization with 
advanced drawing tools, interactive stretching and resizing of com- 
plex objects, interactive embedding of graphs and artwork, special 
effects, icons, maps, multi-graphics management, page layout con- 
trol for slides and printouts; unmatched speed of graph redraw m 
Interactive rotation, perspective and cross-sections of all 3D and 4D 
graphs = Extensive selection of tools for graphical exploration of 
data: fitting, smoothing, overlaying, spectral planes, projections, lay- 
ered compressions, marked subsets = Price $995. 
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Quick & risTi (for Windows) A comprehen- 
sive siselactiog 1 of basic statistics and the full graphics capabilities of fst eit : a WN al laa “a : 
STATISTICA/W m Price $495. ae ia) ie Sf SE = 


ISTICA/posS™ (for DOS) A STATISTICA/W-compat- 
ible data aun sted mw Price $795. 


ISTICA/ ™ (for DOS) A subset of STA- 
TISTICA/DoS statistics cand syne a Price $295. 


Domestic sh/h $10 per product; 14-day money back guarantee. 


“ (for Macintosh) A STATISTICA/W-compatible, 





HHA me ™ scnipibeantes nee ards and graphics system designed for the Macintosh = 
St at Soft Large selection of statistical methods fully integrated with presentation-quality 

Sah graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 
2325 E. 13th St. e Tulsa. O! a OK 74104 (918) 583-4149 graphs; MacDraw-style tools) = Unlimited size of files m Full support for System 


7, incl. “Publish and Subscribe” m Price $695. 


‘ (for Macintosh) A subset of STATIS- 
Overseas Offices: StatSoft of Europe (Hamburg, FRG), ph: 040/4200347, fax: TICA/Mac: a whieehasdee sdection of basic statistics and the full graphics ca- 
040/4911310; StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482855; StatSoft 
Pacific (Melbourne, Australia), ph: (03) 663 6580, fax: (03) 663 6117; StatSoft Canada- pabilities of STATISTICA/Mac tm Price $395. 
CCO (Ontario), ph: 905-849-0737, fax: 905-849-0918; StatSoft France (Paris), ph: (1) 45 66 97 OO, fax: (1) 45 66 06 51; Available from other Authorized Representatives worldwide: Sweden: AkademiData Scientific AB ph: 018- 
210035, fax: 018-210039; Finland: Statcon Oy ph: 24-334678, fax: 24-333867; Belgium: Texma Newtech 10 61 16 28; South Africa: Osiris Technical Systems 12-663-4500; Japan (Macintosh): Three’s Company, Inc., 03-3770- 7600; 
Japan (Windows): Design Technologies, Inc., 03-3667-1110. 


StatSoft, STATISTICA/Mac, Quick STATISTICA/Mac, STATISTICA/w, Quick STATISTICA/w, and Scrolisheet are trademarks of StatSoft, Inc.; Macintoxh, Mac IIfx, Excel and MacDraw are trademarks of their respective companies. 
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Fax: (918) 583-4376 
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IDI 
Mo of an IDE I ance is built into the 
_ drive itself. IDE refers to any drive with an inte- 

grated controller. — = 


SASI (Shugart Associates system interface) 
NCR and Shugart Associates (now Seagate Tech- 
- nology of Scotts Valley, CA) developed SASI in 

- 1981. That same year, the ANSI X3T9 standards 
committee adopted SASI as a working document 
for an ANSI interface standard. The resulting ANSI 
standard was named SCSI. The current SCSI stan- 
dard was finalized in 1986. 


S$T412/ST506 Interface 


Shugart Associates developed this specification in 
1980. In 1981, it was revised to include a feature 
called buffered seek for the ST412 10-MB (format- 
ted) hard drive. Many smaller-capacity hard drives 
on personal computers have used this interface. It 
has a limitation of 140 MB and a data transfer rate 
of 5 Mbps. 


Terminator 


A device that attaches to both ends of an electrical 
bus and prevents reflection or echoes of signals 
that reach the end of the bus. It also makes sure 
that the impedance is correct. 
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the SCSI disk driver on a typical Unix sys- 
tem will work with almost every SCSI 
hard drive. The only exception to this oc- 
curs when a vendor adds new commands 
that are outside the SCSI specifications. 
The standard allows for this, because 
sometimes performance or functionality 
requirements make it necessary to use 
SCSI hardware and software in ways that 
don’t strictly conform to the specification. 
There are two different electrical speci- 
fications for SCSI: single-ended and dif- 
ferential. Single-ended SCSI uses one line 
for each signal, with all lines using a com- 
mon ground reference. This approach lets 
you use less expensive hardware. One dis- 
advantage of single-ended SCSI is its vul- 
nerability to noise, because all lines share 
the same ground reference. Also, it is lim- 
ited to a maximum cable length of 6 meters. 
Differential SCSI distinguishes actual 
signals from noise by using two lines, one 
Carrying a positive signal and the other a 
negative. Any noise will affect both lines 
in the same direction, so the voltage dif- 
ference remains the same. It also supports 
cables of up to 25 meters in length. Dif- 
ferential SCSI devices are much more ex- 
pensive to design and manufacture, be- 
cause they require twice as many pins and 
chips. Thus, single-ended SCSI is most 
common today. Some vendors sell a con- 
verter that lets you use differential SCSI 
devices on a single-ended SCSI bus. 
SCSI devices can use either asynchro- 
nous or synchronous protocols for com- 
munication. The asynchronous protocol 
uses a traditional REQ/ACK handshake. 
The synchronous protocol allows the 
device to issue several REQs before re- 
ceiving an ACK; this can increase the 
transfer speed by a factor of three. In the 
original SCSI specification, synchronous 
communication allowed speeds of up to 5 
MBps. Note that if your SCSI bus is short, 
asynchronous communication can be fast. 


SCSI-2 

After the initial use of SCSI products 
pointed out areas for improvement, a SCSI- 
2 standard was developed to allow more 
flexibility and higher performance. SCSI- 
2 extends the original CCS specification 
to include support for devices such as CD- 
ROMs, scanners, communications devices, 
and optical memory drives (e.g., WORM 
and erasable media.) 

SCSI-2 supports a faster, wider bus than 
the original. In addition to the standard 8- 
bit SCSI bus, you can have 16- or 32-bit 
buses. SCSI-2 provides for speeds of 10 


MBps on the 8-bit bus, which means you 
can get up to 40 MBps on the 32-bit bus. 
SCSI-2 implementations that support the 
10-MBps speed are called fast SCSI. Im- 
plementations that use the 16- or 32-bit 
bus are called wide SCSI. You may also 
find SCSI-2 with both (.e., fast and wide 
SCSI) or neither (i.e., the slow and nar- 
row 5-MBps 8-bit bus). The SCSI-2 speci- 
fication allows fast SCSI only on differ- 
ential SCSI buses, but in practice, vendors 
sell single-ended fast SCSI devices. SCSI- 
2 offers a specification for smaller, denser 
connectors for use with smaller devices. 


SCSI-3 

While SCSI-2 makes its way through the 
standards-acceptance process, work has 
already begun on its successor, the SCSI- 
3 specification, which will address some of 
SCSI-2’s limitations. Plans include sup- 
port for optical fiber, longer cables, and 
more than eight targets per bus. It will also 
be faster than the SCSI-2 bus, running at 
20 MBps. 

Although SCSI has thus far been a par- 
allel interface, a proposal for serial SCSI is 
included as part of SCSI-3. Serial SCSI 
will involve using fiber-optic or high-speed 
copper, similar to the way FDDI (Fiber 
Distributed Data Interface) or ATM (asyn- 
chronous transfer mode) does. The current 
proposals include speeds ranging from 51 
Mbps to 1 Gbps. The serious serial pro- 
posals are IEEE P1394, Fibre Channel, 
and SSA (Serial Storage Architecture). 

In addition to the high speeds of these 
new proposals, serial cable lets you use 
fewer wires, which simplifies cabling. 
SCSI-3 supports older-style cabling, but 
the new cabling specifications will pro- 
vide a challenge for the initial implemen- 
tations, especially if you want to mix SCSI- 
2 and SCSI-3 devices on the same bus. 

My sources tell me not to expect SCSI- 
3 to become adopted until there are prod- 
ucts on the market using the draft speci- 
fications. This is what happened with 
SCSI-2. It has become a de facto standard 
because of the number of products avail- 
able. (The problems with getting it adopted 
seem to be primarily political, not techni- 
cal or economical.) My sources also tell 
me to expect a CAM (common access 
method) specification to be included in 
SCSI-3; this should simplify programming 
for these devices. 


Termination 
The SCSI bus must be terminated on both 
ends. Where all SCSI devices are external, 


Millions of people connect with Adaptec” 
ISA-to-SCSI host adapters for one reason. 
They work. Why? They’re tested with over 
two hundred hardware and software 


products. Eleven operating systems. And, 


in PCs from Acer 
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to Zeos. In fact, 
before most SCSI 
peripheral ven- 


dors ship their 


products, they test them with our AHA®-1540. 


Its bus mastering capabilities Adaptec 


a® 






give you top performance in multi- 


LY 


tasking environments, like the nee 


upcoming Windows 4.0. And, with built-in 
SCSISelect® software, installing and config- 
uring peripherals takes just minutes. 

For users that are only interested in 
single-tasking Windows environments, 


our AHA-1520 is a lower cost option. And 





it still delivers Fast SCSI performance and 
supports all major operating systems. 
Whichever host adapter is right for you, 
you'll enjoy the quality, reliability and com- 
patibility provided by all Adaptec IOware® 
solutions. Call Adaptec today at 1-800-934-2766. 
And get on the world’s most popular ISA bus. 


Gladaptec 


I/O. NOW MORE IMPORTANT THAN EVER. 





©1994 Adaptec, Inc. All rights reserved. Adaptec, the Adaptec logo, AHA, SCSISelect and [Oware are trademarks of Adaptec, which may be registered in some jurisdictions. 
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the host adapter provides termination on 
one end, while an external terminator is 
usually attached to the last device on the 
external chain. However, if there is a mix- 
ture of internal and external devices, the 
host adapter is in the middle of the physi- 
cal chain and must not be terminated. You 
should use the same terminator on both 
ends of the bus. Three types of termina- 
tion can be used after the last device on 
the SCSI bus: 


e Passive termination consists of resistors 
only. 

e FPT (forced perfect termination) uses 
diode clamps to eliminate overshoot and 
undershoot. 

e Active termination (only for SCSI-2) 
uses a voltage regulator to ensure that 
the SCSI signals are always terminated to 
the correct voltage level. 


Passive termination is adequate for short 
distances (1.e., 2 to 3 feet), but active 
termination is desirable if you are 
near the maximum bus length. 
The SCSI specification 
recommends active 
termination, but __ 
in practice, — 
passive termination and FPT are most 
common, simply because they are less ex- 
pensive. 


Configuring SCSI Devices 

Unlike traditional buses—such as DEC’s 
Unibus, the VMEbus, or the PCI (Periph- 
eral Component Interconnect)—SCSI is 
rarely implemented as a card cage with 
card slots. SCSI devices can be, and of- 
ten are, external to the computer and daisy 
chained together with cables. Therefore, 
each SCSI device enclosure has two con- 
nectors: one for input and one for output. 
(An enclosure may contain more than one 
SCSI device.) 

On most devices, it doesn’t matter 
which cable you connect to which port, 
but it’s a good idea to check the documen- 
tation for any particular piece of equip- 
ment, in case it is different. The bus must 
be terminated, either by placing a termi- 
nator on the output port of the last device 
on the bus or by choosing as the last device 
a SCSI peripheral that has an internal 
terminator. 

Each device on the SCSI bus must have 
a different address, ranging from 0 to 7. 
Most SCSI devices have an external 
thumbwheel or switch that allows you to 
easily view and change the SCSI address. 
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Traditional Microcomputer Interfaces 

To appreciate the specific advantages of 
SCSI, it helps to look at its primary com- 
petitors. The most popular type of storage 
device interface for PCs has been ATA 
(AT attachment), a specific type of IDE 
drive. Because of its popularity, ATA is 
often used interchangeably (and incor- 
rectly) as IDE. Properly speaking, the 
acronym IDE refers to any drive with a 
built-in drive controller. 

The ATA interface is simple, requiring 
only a signal cable and a power cable. Data 
transfer has a low overhead (1 to 2 mil- 
liseconds per command) and is 16 bits wide. 

As with SCSI, there is the original spec- 
ification (ATA-1) and two successors. 
ATA-1 is still in the process of being 
adopted as a standard. ATA-2 adds more 
advanced data transfer modes and speeds 
of up to 16.6 MBps. ATA-3 is a proposal 
to merge the ATA Packet Interface, which 
Western Digital and several CD-ROM 
vendors developed, with ATA-2. 
With a single-tasking operating 
system, an ATA drive will 
typically outperform an 
otherwise-identical 
SCSI drive, be- 
cause of the 
overhead of the SCSI bus. In a multitasking 
environment, however, the SCSI drive will 
outperform the IDE drive because it lets 
you make multiple requests to multiple de- 
vices at the same time. 

At the moment, an ATA drive is less 
expensive than a SCSI drive. Once you 
have added a SCSI adapter, however, the 
incremental cost of adding a SCSI device 
becomes competitive. This is because a 
SCSI adapter can connect to as many as 
six devices, while the ATA interface sup- 
ports only two. Also, until quite recently, 
the only type of peripheral device that 
ATA supported was a hard drive. 





Driving Miss Daisy Chain 
On most Unix systems, the operating sys- 
tem already has all the drivers you are like- 
ly to need for most SCSI devices, and there 
is a wide variety of vendors and hardware 
to choose from. On IBM PC compatibles, 
however, things are quite different. To use 
a SCSI adapter, you may need to obtain 
device drivers for each of the different 
devices you wish to connect to your PC. 
Most vendors of SCSI adapters will pro- 
vide these. 

To ease the job of writing new device 
drivers, a proposed standard called CAM 
encapsulates the SCSI functions into a 


standardized calling interface. CAM is not — 
currently a part of the SCSI specification, 
but it may be included as part of SCSI-3. 
More advanced PC operating systems (e.g., 
OS/2 2.1 and higher and Windows NT) 
support CAM. 

At present, the de facto standard for 
creating device drivers is ASPI (advanced 
SCSI programming interface). This was 
originally developed by Adaptec, and a 
number of other vendors have adopted it. 
By using one of these standards (or a 
CAM-to-ASPI converter, which is what 
Future Domain of Irvine, California, 
does), vendors can provide device drivers 
for new hardware much more quickly. In 
addition, vendors are working on other 
tools to make it easier to install SCSI de- 
vices. In the future, you can expect SCSI 
devices to configure automatically and 
load their own drivers. The irony is that 
SCSI gets easier to deploy the more com- 
petent it becomes. 
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SERIOUSLY SERIAL 


The venerable RS-232 standard may be showing its age, but Access.bus and FireWire 
demonstrate that there is a lot of life left in serial technology 


MARK CLARKSON 


hose new gigabyte hard drives, flat- 
screen true-color monitors, quad-spin 
CD-ROM drives, and V.Fast modems are 
all very nice, and they add a lot of func- 
tionality to your computer system; how- 
ever, the PC still has a long way to go in 
terms of letting you connect these devices 
: ; f quickly and easily to your computer. If 

Hat d Drive = you want proof, you need look no further 
— than the rat’s nest of cables that’s coiled 
behind my computer—and probably be- 
hind yours, too. There must be a better 
way to hook all those fancy peripherals 
up to our computers. 





Yes, Serial 

It appears to many in the industry that most 
of the next generation of peripheral con- 
nections will be serial, transferring data | 
bit at a time rather than 8 or more bits in 
parallel. Why? Parallel communications 
require more wires to carry the signals. 
More wires means fatter, more expensive 
cables and wider, more expensive con- 
nectors with more pins to bend and break. 
Also, the more wires bundled together into 
a cable, the more electrical interference 
there is between signal wires, and the more 
thoroughly they have to be shielded. The 
more signals you deal with at the same 
time, the harder it is to keep them all in 
sync. And the faster and farther you try to 
push that signal, the worse the problems 
become. 

Add to this the fact that the size of 
computers continues to shrink. Some fit 
into a shirt pocket; they have little room 
for connectors today and will have less 
tomorrow. Yet even as computers become 
smaller in size, their power increases, and 
more than ever, people need to be able 
to hook them up in the real world. What 
they want then are small connectors and 
darned few of them. Serial links, with in- 
trinsically fewer wires, require smaller 
connectors. continued 
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Pumping Up the Parallel Port 


An alternative to high-speed serial is sitting right in your PC 


he Centronics-style parallel port, 
says Larry Stein, president of Far- 
point Systems (Jersey City, NJ), “be- 
came an industry standard the day IBM 
introduced the personal computer with a 
parallel port on it.” At that time, a 
screamingly fast peripheral was a 240- 
character-per-second dot-matrix printer, 
which received its data in ASCII. To- 
day, you're more likely to be hooked up 
to an 8-page-per-minute laser printer, 
pumping down megabyte-size color 
graphics files. Yet if you own a newer 
PC, the parallel port on the back of it is 
identical in performance to the 1981 
model whose speed tops out at around 
150 KBps. Maintaining even that rate 
is processor-intensive—your CPU has 
to oversee moving data to and from the 
port, including all the handshaking be- 
tween the computer and peripheral. 
The 150-KBps parallel port is woe- 
fully slow for many new printers, which 
can accept data at much higher speeds, 
as well as for other peripherals such as 
tape drives. It is inadequate for even the 
slowest of single-spin CD-ROM drives. 
It’s obvious that the parallel port needs 
major pumping up if it’s going to sur- 
vive on the multimedia desktop. 


Get on the Serial Bus 

Ideally, people want to hook together lots 
of peripherals—and many different kinds 
of peripherals—with as little muss and 
fuss as possible. The way to do that, says 
Apple research scientist David James, is 
by using a bus: “People already know how 
to transfer data on buses, to and from a 
large number of devices. There’s really no 
problem mapping a keyboard, a network, 
a disk, a storage device, or other things to 
a bus because everybody’s been doing that 
for years.” 

“But until the last few years,” James 
continues, “people had always thought that 
buses had to be constrained to a back- 
plane—inside a chassis.” A serial con- 
nection, however, extends the idea of a 
bus outside of the computer, to the desktop 
and beyond. 
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The IEEE 1284 standard defines a 
newer, faster, and better parallel port 
with some major muscle in it. The good 
news is that 1284 ports are backward- 
compatible with existing parallel ports; 
the Hewlett-Packard DeskJet will plug 
right in, using existing cable and con- 
nector. Even better news is that, for only 
the cost of a new cable, a 1284 parallel 
port can inject new life into your old 
printers. 

Current parallel connections are no- 
toriously flaky at distances of more than 
10 feet. “With 1284,” says Stein, who 
is also chairman of the 1284 commit- 
tee, “we wanted to go a minimum of 10 
meters. It’s important to realize that, in 
some cases, 1284 has the parallel port 
going 100 to 200 times faster than it was 
meant to originally. You can’t do that 
using $2 cables, so the 1284 standard 
defines the cable as well. Now we can 
guarantee that when a user buys a 1284 
port, a 1284-capable product, and a 1284 
cable, it'll work at 2 feet, 10 feet, or 30 
feet.” 

IEEE 1284 actually defines four dif- 
ferent modes for the new parallel port: 
nibble, byte, ECP (Enhanced Capabili- 
ties Port), and EPP (Enhanced Parallel 


Computers and peripherals simply read 
from and write to addresses on the serial 
bus. Those addresses represent other pe- 
ripherals. These reads and writes can be 
interleaved, allowing multiple devices to 
communicate across the bus at the same 
time, so you can string a whole slew of 
peripherals off of a single port on a PC. 
James also points out that these transfers 
aren’t restricted to those between the host 
computer and a peripheral: “They can go 
from one disk to another or from disk to 
printer, autonomously. The computer 
would tell the disk to start dumping data to 
some device, and then the disk would con- 
tinue on its own, while your processor does 
something else.” 

Sound good? A number of people think 
so. Two new serial-bus standards, Ac- 
cess.bus and P1394 (or FireWire), are hot 


Port). All modes have at least some bidi- 
rectional ability, allowing the printer to 
talk back to your computer. Data passing 
from the peripheral to the host is called 
back-channel communication. 

The first two modes, nibble and byte, 
provide for relatively slow back-chan- 
nel communication, 4 and 8 bits at a 
time, respectively. ECP, intended main- 
ly for host-to-printer connections, can 
achieve data rates of up to 4 MBps in 
both directions. The maximum speed 
depends on the peripheral and host com- 
puter. 

EPP allows you to attach devices such 
as CD-ROM and hard drives, which 
would normally plug into the internal 
bus, to the parallel port. In addition to 
high data speeds, EPP allows the sys- 
tem to regard the parallel port as an ex- 
tension of the system bus. Although not 
as sophisticated as FireWire, EPP lets 
you hang multiple peripherals off a sin- 
gle port. 

All 1284-compliant devices can iden- 
tify themselves and their capabilities to 
the host computer, letting the system 
know whether to speak in EPP, ECP, 
nibbles, or plain old Centronics. Mi- 
crosoft has announced support for ECP- 


candidates to become the primary periph- 
eral ports on your desktop computer. 


Access.bus 
Access.bus is a new standard intended to 
connect relatively low-speed devices such 
as keyboards, mice, modems, and print- 
ers. Originally conceived by DEC and 
Philips/Signetics and similar to the Apple 
Macintosh desktop bus, Access.bus is now 
being developed under the auspices of the 
ABIG (Access.bus Industry Group). 
Access.bus runs on a thin four-wire cable 
that resembles the one that currently con- 
nects the keyboard or mouse to your com- 
puter. Each end sports a single small con- 
nector that’s a little bigger than an RJ-11 
modular phone jack. Most Access.bus de- 
vices offer two sockets—in and out—to let 
devices be daisy chained together, similar to 























































































































































































































































































































































































































the way SCSI devices are interconnected. 
Access.bus has a significant advantage 
over standard RS-232 serial connections. 
Today, for each and every serial peripher- 
al, you need a separate port, interrupt, sys- 
tem address, and perhaps more. In theory, 
Access.bus will let you run up to 125 pe- 
ripherals—over a total cable distance of 8 
meters—from a single jack in the back of 
your computer. “The beauty of Access. 
bus,” says David Rogers, manager of new 
business development for Computer Ac- 
cess Technology (Santa Clara, CA), “‘is that 
I’m using only one hex address, whether 
I’ve got one device on that port or 125.” 


Hot Plugs, Cold Boots 

Every Access.bus peripheral, from laser 
printer to lowly mouse, is intelligent. Each 
contains a microcontroller that can identi- 


fy the device to the bus and pass data along 
to the next peripheral in the chain. 

According to Rogers, Access.bus intel- 
ligence will improve your system’s per- 
formance. ““The messages passing over the 
Access.bus are off-loaded from your com- 
puter and CPU. The Access.bus host and 
the peripherals in the line are handling the 
passage of the messages, the bus arbitra- 
tion, and so on. The system will actually 
run faster, because you don’t have so many 
interrupts to the CPU.” Where an RS-232 
serial port interrupts the processor with 
every bit of information received, data 
moves along the Access.bus in the form 
of messages that are up to 127 bytes long, 
and each message generates only a single 
interrupt. This translates into far better sys- 
tem performance. 

But there’s more. Access.bus also sup- 
ports hot plugging. This means that you 
can disconnect peripherals and plug them 
in without having to power the computer 
down or reconfigure the system. There are 
no jumpers to set, no DIP switches to 
throw, and no IRQs (interrupt requests) to 
reconfigure. Everything is automatic. 

When the system is first powered up, 
the Access.bus master inside your com- 
puter sends a message to every device on 
the bus. Each device responds with its ID 
number and a string that identifies what 
type of device it is—for example, a locator, 
keyboard, or text device—and gives any 
special capabilities and characteristics. 

The bus master assigns each peripheral 
an address on the serial bus and maintains 
a table of attached devices and their ad- 
dresses. The individual peripherals watch 
the bus for reads or writes to their partic- 
ular addresses and move data onto and off 
the bus accordingly. 

And whenever you pull a peripheral off 
the bus or plug in a new one, the Ac- 
cess.bus master notices this and dynami- 
cally reconfigures the bus, requiring no 
user input at all. “For example,” says 
Rogers, “we have a demo blackjack game 
for Windows, which uses Access.bus 
drivers for multiple mouse input. I can 
hang six mice on my PC. Each has its own 
address, and each can only manipulate the 
chips and cards associated with it,” he con- 
tinues. “As I add or subtract players from 
the game, by adding and subtracting mice, 
the Access.bus automatically reconfigures 
the system accordingly.” 


Open Access 
Access.bus is an open standard that pro- 
moters hope will find a place on a variety 


of platforms, including PCs, Macs, and 
workstations. And the industry needs a 
new standard, especially in the fast-ex- 
panding arena of notebooks, subnotebooks, 
and PDAs (personal digital assistants )— 
smaller products with smaller connection 
space, where port real estate is at a real 
premium. Currently, users of such small 
computers who want to connect multiple 
peripherals must often suffer with propri- 
etary interfaces and ungainly docking 
stations. 

- According to Rogers, “If a notebook 
manufacturer can add a small phone-jack- 
type port without having to add a propri- 
etary connector, then it has opened up its 
product line to additional third-party so- 
lutions.” 

Another limitation involves the num- 
ber of access ports available. “Even on the 
desktop,” Rogers notes, “where port econ- 
omy is not as important, I’m still limited to 
four comm ports. If I want to go to a mul- 
tiple RS-232 connection, I’m paying a pre- 
mium, and I still have to worry about low- 
er-level interrupts and DMA calls and 
older software that’s unable to find the ad- 
ditional ports.” 

A new specification for Super VGA 
monitors, called DDC2, calls for Ac- 
cess.bus to be incorporated into the mon- 
itor-to-PC connection. This will let you 
manipulate the front-panel controls—video 
mode, tint, brightness, and color—through 
software. In addition, manufacturers will 
be able to put Access.bus receptacles on 
the monitor, allowing you to plug your 
keyboard or mouse into your monitor, 
which will be more convenient than the 
standard back-of-the-computer location. 

How far away is Access.bus? Very close 
indeed, says Rogers. “Today, I can buy a 
host adapter, keyboards, trackballs, joy- 
sticks, mice, modems, and RS-232-to-Ac- 
cess.bus converters for older 232-based 
products. And I can operate under Win- 
dows 3.1, Windows NT, Solaris 2.3, and 
DOS. And if Chicago was shipping today, 
I could run under Chicago, too, because 
those drivers already exist.” 


How Fast Is Relatively Slow? 

For all its advantages, Access.bus won’t 
serve for every type of peripheral because 
it doesn’t have enough bandwidth. Ac- 
cess.bus runs at speeds of up to 125 Kbps, 
which is not fast enough for multimedia 
applications involving high-quality audio 
and video or for hooking up hard drives. It 
is fast enough to run any device (e.g., mice, 
trackballs, joysticks, printers, keyboards, 
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Don’t Miss 


the Boat, Plane, 


Train, Deadline, 


Discount, Legal Case, 


Stock Deal, Billing Cut-Off 
because of incorrect 
time and date stamps 
on your documents 
and voice mail 
messages. 


Never have to reset your clock again. 


PRECISION TIME 


Precision Time with Time Guard 
is THE software solution for PC clock 
accuracy. Provides the means to 
accurately set, calibrate and main- 
tain stand-alone or networked PC 
clocks by accessing an atomic clock. 
Calculates drift and automatically 
adjusts clock for accuracy up to 


1 second per month. 
Starting at 


$/9 95 


Specify DOS or Windows 


REQUIKEMENTS: IBM AT or compatible PC with 80286 
or higher microprocessor. MS-DOS or PC-DOS Version 3.3 
or later. 1200 BAUD modem for Atomic clock access. 


CRYSTALOGIC 


PERFECTLY LOGICAL SOFTWARE 
2525 Perimeter Place Dr., Suite 121 ¢ Nashville, TN 37214 





It runs with 


NetWare 


Don’t Lose Time 
Call 1-800-391-9190 


Visa, Mastercard & American Express Accepted 
FOR MORE INFORMATION « FAX 615-391-5292 ¢ BBS 615-391-8065 
Dealer, OEM and VAR’s inquires welcomed. 





Circle 160 on Inquiry Card (RESELLERS: 161). 
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“The marketplace clearly wants 
a connection to carry high- 
performance video and audio. It 
wants a connection that 

_ provides much higher 
bandwidth than has 
been required in the 
past and that connects 
to both PCs and 
consumer products. For 
the first time, we have a 
[P1394, or FireWire] 
cable that is being 
designed into both the 
computer and 
consumer worlds.” 






Bryan Bell 
Texas Instruments 


and so on) that you might have | 
attached to a serial port. 

“With Access.bus today,” 
says Rogers, “I could have a 19.2-Kbps 
modem transmission in progress, be us- 
ing my keyboard or my mouse, and have a 
bar-code scanner operating—all at the 
same time, on the same bus.” 


FireWire 

If Access.bus isn’t fast enough for you, 
then maybe it’s time to step on up to 
FireWire. This new high-speed desktop 
serial bus, based on the ANSI draft stan- 
dard P1394, is being developed jointly by 
Apple and Texas Instruments. 

FireWire also uses a flexible cable plus 
a nice, small connector inspired by the one 
used in the Nintendo Gameboy. You can 
reach behind your machine, without look- 
ing, and plug it in. 

FireWire offers many of the same ad- 
vantages as Access.bus. You can daisy 
chain peripherals on a FireWire bus, hang- 
ing up to 63 devices off a single port. Up to 
1022 FireWire buses can be bridged to- 
gether, which should provide enough pe- 
ripherals for anybody. As with Access.bus, 
FireWire provides hot plugging and auto- 
matic configuration. There’s no need to 
set DIP switches or pull jumpers; you just 
plug in your cables and, as long as every- 
thing’s connected correctly, everything 
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works. (See the figure “P1394 Serial-Bus 
Physical Topology” on page 122.) 

But FireWire takes this concept to a 
whole new level. The goal is for each and 
every FireWire-compatible device on the 
planet to have its own unique 64-bit ID 
number. If you plug in a mouse (e.g., a 
, Logitech three-button mouse), 
| FireWire can identify it. It not 
only knows it’s a Logitech three- 
button mouse but also exactly 
which Logitech three-button 
mouse it is. If two identical mice 
are connected to the system, 
FireWire can tell which is which. 
f For example, says Apple’s 
‘| James, “Say you had a disk drive 
with the unique identifier ABCD 
at location one. Then you move 
that disk, and the system finds 
that ABCD is now at location 
y five. That’s all right, because it 
just adjusts the operating-system 
tables accordingly. The unique 
identifier makes it very easy to 
find out where a peripheral has 
7 moved to.” 


How Far, How Fast? 

| Even if you use Access.bus, says 
wa! James, “you still need another, 

faster bus for your disk. Well, why 

shouldn’t you just use that faster bus for 

everything? The clear win is not in adding 

another connector to the computer but in 

eliminating one.” 

Although it’s significantly faster than 
Access.bus, FireWire is still strictly limited 
in the bandwidth it can deliver and the dis- 
tance it can push a signal. It was, after all, 
designed for the desktop, and reasonable 
compromises had to be made to meet 
FireWire’s low-cost objectives. Accord- 
ing to James, “You certainly wouldn’t 
want to run FireWire [over a cable length 
of] 50 meters.” 

FireWire is no slouch. It operates at 
speeds ranging from 100 Mbps to 400 
Mbps, which—protocols and overhead 
aside—should translate into 5 to 20 MBps 
of data actually humping across the wire 
from point A to point B. 

To drive data reliably at such high 
speeds, FireWire uses a technique called 
differential signaling. The cable contains 
two data lines (Ill call them A and B), 
and it uses both together to signal 1 bit of 
data. For a logical 1, A is high and B is 
low; for a logical 0, A is low and B is high. 
A FireWire cable also distributes power 
of from 8 to 40 VDC, at up to 1.5 amps. 


continued 


ZyXEL desktop 
modems offer 
high reliability 
without high cost. 


Some modem users don’t care if their data gets hung 
up, transmits inaccurately, or if they have to redial several 
times. Most modem users do. For them there’s ZyXEL, 
the full-featured fax modem for serious users. 

ZyXEL land and cellular modems get through where 
others fail. They’re specially designed to overcome poor 
signal conditions on the physical layer with features like 
fast retrain and auto fall-forward/fall-back. This means 
ZyXEL modems connect the first time and continue to 
transmit data accurately at ultra-high speeds up to 
19.2Kbps* over land lines (with DTE speeds up to 
76.8Kbps) and 14.4Kbps over cellular networks. Fax 
speed is 14.4Kbps/V.17. It’s the kind of performance you 
only expect from high-priced modems— but with 
ZyXEL it doesn’t cost more. 

ZyXEL data/fax/voice/cellular modems have more 
features than other modems of any price — like digitized 
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The new ZyXEL 


modem for land 
and cellular lines. 


voice capability, distinctive ring, multilevel security, 
industry standard data compression and error correction 
protocols, and much more. 

When it comes to cellular, no other modem comes 
close to ZyXEL. With the ZyCellular option, your modem 
is not just fast and reliable. It will also communicate in 
asynchronous/synchronous mode at 14.4Kbps. The 
ZyCellular autoswitch capability automatically switches 
your modem from land to cellular when land connections 
are lost. ZyCellular is the ideal backup for leased lines as 
well as for mobile communications. 

ZyXEL modems work in all environments — DOS", 
Windows®, OS/2®, Macintosh®, NeXT®, UNIX® and 
Amiga™. So get serious about saving time, cost and effort 
with true modem reliability. Don’t wait. 


ZyXEL 


The Intelligent Modem 
4920 E. La Palma Avenue, Anaheim, CA 92807 
(714) 693-0808 FAX: (714) 693-0705 
BBS: (714) 693-0762 


All trademarks are the property of their respective owners. 


* PLUS Series only. Specifications subject to change without notice 





















Rack & Desk 


Chassis sor sini 
XT /AT /286/386 /486 


OTT 


Integrand’s unique packaging design uses 
modular construction. We have 3 basic 
models for ISA/EISA bus computers. Over 
90 interchangable modules allow you to 
customize them to nearly any requirement. 
We make drive enclosures and rackmount 
keyboards too. Integrand offers high 
quality, advanced design hardware and 
strong support. Why settle for less? 



















Rack & Desk Models 


Accepts Most Motherboards and Passive 
Backplanes 


Doesn't Look Like IBM 

Rugged, Modular Construction 

Excellent Air Flow & Cooling 

Designed to meet FCC 

204 Watt Supply, UL Recognized 

200 & 300 Watt Supplies, UL, CSA, TUV 
Reasonably Priced 


Rackmount 
Keyboards 





Three Models: Drawer, Shelf, and Panel 
Reasonably Priced 


Call or write for descriptive brochures, prices 
or applications assistance: 
Circle 95 on Inquiry Card. 


INTEGRAND 






R-E-S E ALR C H.-€-0-R P 


8620 Roosevelt Ave. ¢ Visalia, CA 93291 


209/651-1203 


FAX 209/651-1353 
We accept VISA and MasterCard 


IBM/XT/AT TM IBM ¢ 286/386/486 TM INTEL. Drives and computer boards not included. 
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SECT AUTEN Tad Seriously Serial 


FireWire’s speed is not only fast enough 
for normal serial communications between 
mice, modems, and such; it’s also fast 
enough to support real-time video and 
high-fidelity audio. FireWire supporters 
want to see it break out from the desktop 
and into the consumer electronics arena. 
They predict that FireWire ports will ap- 
pear on camcorders, VCRs, and CD play- 
ers. And if you can hook up camcorders 
and VCRs, why not just hook your cam- 
corder to your VCR through your com- 
puter? Just think how easy that would 
make it to get video into your Fire Wire- 
equipped, multimedia computer. 

“The marketplace clearly wants a con- 
nection to carry high-performance video 
and audio,” says Bryan Bell, manager of 
computers and computer peripherals at 
Texas Instruments. It wants a connection 
that provides “much higher bandwidth than 
has been required in the past and that con- 
nects to both PCs and to consumer prod- 
ucts. For the first time, we have a cable 
that is being designed into both the com- 
puter and the consumer worlds. It’s really 
revolutionary.” 


Will They Fly? 

Which of these serial standards is likely 
to catch on: Access.bus or FireWire? 
Maybe both? Or something like serial 
SCSI-3? Access.bus is basically a re- 
placement for aging RS-232 technology, 
while FireWire has its sights set on new 
multimedia applications and consumer 
electronics. In addition, higher bandwidth 
comes at a price. Where Access.bus com- 
pliance might add 10 or 25 cents to the 





cost of a peripheral, FireWire will likely 
add about $1 to $10. 

Some pundits doubt Access.bus’s use- 
fulness as a printer connection. The com- 
munications needs of printers far exceed 
those of simple keyboards, mice, and 
modems. At 125 Kbps, Access.bus runs at 
only one-quarter the speed of today’s Cen- 
tronics-style parallel ports. PostScript doc- 
uments that run 250 KB per page are not 
uncommon, even today, and that’s just text 
with fancy fonts. Increasingly, printed doc- 
uments are incorporating complex, com- 
puter-generated charts, drawings, and bit 
maps. As video and multimedia emerge as 
mainstream applications, we’ll be seeing 
captured video stills, which will inflate 
document sizes even more. Adding color to 
this mix makes the problems more acute. 

At present, neither of these two stan- 
dards has any installed base to speak of. 
“It’s a Catch-22,” says Apple’s James. 
“It’s hard to justify putting connectors on 
a motherboard before peripherals exist that 
connect to it.” Stil, the advantages of size, 
speed, and standardization are too great to 
be ignored. A trickle of serial-bus prod- 
ucts is already appearing and should turn 
into a torrent by the middle of next year. 

“The idea of the serial bus,” says James, 
“has allowed the bus to creep out of the 
box and onto the desktop. The interesting 
question then is how far will it creep? Will 
it just be to the desktop or will it eventually 
cover the whole building?” 


Mark Clarkson is a freelance science writer living 
in Wichita, Kansas. He can be reached on the In- 
ternet or BIX at mclarkson@ bix.com. 
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SEC AUC Fibre Channel Speeds Up 


Fibre Channel’s Five-Layered Structure 


FC-0 Physical Media 


¢ Optical cable with laser or LED transmitters for long-distance transmissions. 
¢ Copper coaxial cable for highest speeds over short distances using ECL. 
¢ Twisted-pair cabling for 25-MBps data transfers to up to 50 meters. 


a variety of price/performance levels, and 
more. Perhaps most important was the de- 
cision to support several industry standard 
transport protocols, such as SCSI, IPI (In- 
telligent Peripheral Interface), HIPPI (High 
Performance Parallel Interface), and the 
IP portion of TCP/IP. 
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Fibre Channel Structure and Terminology 

The Fibre Channel standard is defined in 
five separate layers, from the physical me- 
dia (FC-0) to the highest-level protocol 
interfaces (FC-4). (See the text box “‘Fi- 
bre Channel’s Five-Layered Structure.”) 
A Fibre Channel installation has at least 


one link between two nodes (i.e., cable 
endpoints). Data flows between hardware 
entities called N_ports. Each node must 
have at least one N_port and generally has 
two, one inbound and one outbound; ei- 
ther may serve as originator, responder, 
or both. In addition, an N_port contains a 
Link_Control_Facility, a sort of firmware 
traffic cop that handles logical and physi- 
cal control of the link. 

Fibre Channel is a hardware-intensive, 
switched technology, with each port 
uniquely addressed by an N_port Identifier. 
Everything between the ports on the Fi- 
bre Channel is called the fabric—in most 
cases, a Switch or series of switches pro- 
vide the interconnects. Ports on the fabric 
are called F_ports. Hardware triggers in 
the frame header route control informa- 
tion—commands and responses—to con- 
trol buffers, while sending data directly to 
memory allocated by the requesting task. 


The Products 

While few consumer products are yet 
available, many have been announced; 
chip- and component-level products are 
shipping. Cypress Semiconductor, Western 
Digital, AT&T, NCR, Vitesse Semicon- 
ductor, Triquint, AMCC, and Raytheon 
are all making chip sets for OEMs to use in 
Fibre Channel—based switches, interface 
cards, or disk products. 

Dan Brown, vice president of the I/O 
Products Group at Western Digital, says 
the company will have a PCI (Peripheral 
Component Interconnect) host bus-adapter 
card for Fibre Channel sampling in the 
fourth quarter. 

Cypress—which also makes FPGAs 
(field programmable gate arrays), SRAM 
(static RAM), PROMs, and other logic de- 
vices—makes chip sets that support either 
copper or optical Fibre Channel commu- 
nications (the specifications on the logic 
side of the wire are the same). Ed Grivna, 
principal engineer of Cypress’s DataCom 
Division, explains what these logic com- 
ponents do: “The biggest function of these 
parts are phase-lock loops, which are re- 
quired on both the transmit and receive 
sides. On each Fibre Channel circuit, there 
is both a slow parallel side and a fast ser- 
ial side. The parallel side talks to the de- 
vice, while the serial side delivers [data] to 
the Fibre Channel. As data traffic passes 
through in either direction, phase-lock 
loops are used to synchronize the opera- 
tions.” 

Cypress, NCR, Raytheon, and Triquint 
currently make components that run at 266 
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Quad 100-MHz Pentium 
MultiProcessing! 


As its name suggests, the new ALR 
Revolution Q-SMP™ is nothing 
short of revolutionary. Even in its 
base configuration, this system tow- 
ers over the competition in both 
performance and value. By combin- 
ing fast 90- and 100-MHz Pentium 
processors with 256-KB of level two 
write-back cache and our own perfor- 
mance boosting interleaved memory 
architecture, the Revolution Q-SMP 
easily clocks over 110 VAX MIPS. 
But that type of power is nothing 
compared to this system’s ultimate 
potential. Thanks to its unique 
ALR Q-SMP modular architecture, 
the Revolution Q-SMP can accommo- 
date up to four 90- or 100-MHz 
Pentium processors. It would take a 


small room full of 66-MHz i486DX2™ 

systems to equal this type of sym- 
metrical multi- 
processing power! 


More importantly, the 


Revolution Q-SMP 
complies with the 
newly issued Intel® 
MP Spec v 1.1™ mullti- 
processing standard, making it 
compatible with soon to be released 
“off-the-shelf” multiprocessing ver- 
sions of the most popular mullti- 
user /network operating systems. 
Matching this seemingly bound- 
less processing power is a cavernous 
double-wide chassis with room for 
over 14-GB of fully accessible disk 
storage (over 22-GB with soon-to-be 
PA 
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The ALR REVOLUTION Q-SMP 


Systems Configuration: 64-MB RAM, 2-GB SCSI ARRAY 
(4x 540-MB HD), CD-Rom and Microsoft® Windows NT™. 
*ESP (estimated street price) quoted by authorized Conpag reseller. 
VAX MIPS based on Drystone 2.1. 


available 2-GB drives). Add 10 EISA 
expansion slots, three VESA VL 
local bus extensions, room for up to 
1-GB of EDC (Error Detection & 
Correction) RAM, and our industry 
leading 5 year/15 month 
warranty with the first 
year of on-site service for 
free*, and you have a 


warranty 


Circle 62 on Inquiry Card (RESELLERS: 63). 


Starting at 
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ALR REVOLUTION MP". In tts base con- 


, esuceng . 
Meaiuii-sized HerwWworKk, Co} 


fieuration, it's a lew cost 100-MHz 486DXx4" 


iQu 
powered system. With four 32-bit PCI local 
bus slots, six 32-bit EISA slots, and room fo1 
up to 12-GB of data storage, it offers plenty of 
room for high speed disk arrays, 32-bit LAN 
adapters, and other network expansion 
options. As your network grows, the DX4 
processor module can easily be replaced with 
a 90- or 100-MHz Pentium processor. And 
when your needs increase even more, you can 
add a second Pentium processor, converting 
the Revolution MP into a true, symmetrical 


dual processing super server! 


server that’s nearly impossible to 
outgrow. 

To join the new revolution in 
server technology, visit your local 
ALR reseller today, or call us at: 


800-444-4ALR 


® 


Advanced Logic Research, Inc. 


9401 Jeronimo, Irvine CA 92718 
TEL: (714) 581-6770 FAX: (714) 581-9240 
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these vendors and several smaller 
ones—including Ancor Communi- 
cations, Eldec, and Cypress Semi- 
conductor—formed the Fibre Chan- 
nel Association, which will carry on 
FCSI’s goals. 





PC World 
Top 20 
Upgrade 
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Mbps only. Vitesse manufactures a I- 
Gbps-only product. AMCC is the only 
vendor whose chip sets are compatible 
with all speed standards, but it cannot 
switch speeds dynamically; you must se- 
lect one setting. All vendors of logic de- 
vices will be producing alternative rate 
chips in a year or so. 

At the subsystem level, the first products 
are just beginning to hit the market. Early 
Fibre Channel market entries focus on I/O 
rather than on communications technolo- 
gies, primarily because improving system 
I/O offers the greatest immediate benefits. 
The first products to debut are fast disk 
array subsystems, but LAN-type products 
will not be far behind. IBM and HP 
showed clustered computing applications 
at the InterOp trade show in early May. 

Sun announced its SparcStorage Array 
subsystem in late March, the first com- 
plete Fibre Channel product to hit the mar- 
ket. This compact (8.9- by 19.5- by 21- 
inch) mechanism can attach up to 30 disk 
drives to a single I/O port. The cabinet 
contains three racks, each holding up to 


Blackouts, brownouts, sags... if you use 


10 535-MB fast SCSI-2 or 1.05-GB fast/ 
wide SCSI-2 disks. Current maximum Ca- 
pacity of the unit is 30 GB. The drives all 
use a special single connector that simpli- 
fies connection to the array. 

The SparcStorage Array supports RAID 
levels 0, 1, or 5 at the low cost of about 
$1.65 per megabyte. This economy is pos- 
sible because the array logic uses CMOS- 
like technology, which is considerably less 
expensive than other alternatives, such as 
GaAs (gallium arsenide). However, CMOS 
can’t operate at 1 Gbps, so components 
for that higher speed will be expensive. 

The array comes with the SparcStorage 
Volume Manager, which provides on-line 
data administration and configuration. The 
Volume Manager uses the same GUI as 
other Sun Solaris products, and it allows a 
full range of configuration operations even 
while the system is on-line. Pricing for the 
SparcStorage Array ranges from $24,900 
for a 6.3-GB unit to $50,900 for the fully 
loaded 31.5-GB configuration. 

To support the high data rates that Fibre 
Channel delivers, Seagate is implementing 
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PC power 
protection 
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Circle 65 on Inquiry Card. 


Circle 84 on Inquiry Card (Resellers: 85). 


New SuPER TCP/NFS 4.0 For WINDows. 


a serial hard drive interface. This will be a 
serial SCSI implementation allowing 106 
MBps across the interface. To maximize 
performance and minimize cost, Seagate 
will implement only a subset of the Fibre — : 
Channel features. Its drives will be dual- ( Windows and 


ported and support port bypass for reasons _ made it “Product stag + Windows for 

of reliability and performance. That is, Of The Year.” Workgroups, so 

while each drive can only transmit data to _ & Data Comm you get full 

a single port at a time, commands will be Magazine gave it IN THE WORLD. Windows func- 

able to bypass a busy device and go on to its coveted tionality at all 

the next address. ae “Tester’s Choice Award.” times. & When you compare Frontier 
Although data transfer rates are eur = @ UnixWorld Magazine rates Technologies’ ease of installation and 

rently a the 6-MBps range, areal densi- Super TCP/NEFS “best.” li Now use, extensive third-party support of 

es are increasing and should double by Frontier Technologies has made it : ~ueeq databases, X- 

cee : ee for even better. & Introducing new Super | servers and 

Sac ion systems indicate nee edie pat amar is naa eg Cmators, 

64-KB transfers and 16 devices, we should aig es nee Be : | prereasieet 

be able to achieve just over 90 MBps out of preeuc: that as ea ae DOS mem- why Frontier is 

an arbitrated loop or string of drives.” Sea- Be ne PE agate ‘ i ee eee 

gate’s first Fibre Channel product will join performance. we Pepaners ie leader. & Call today and find out how 

its 4-GB “Barracuda” family of drives. TCP/NFS 4.0 is fully integrated into far ahead we really are. 

The goal is to produce these drives at the cme, 

same price point as their fast/wide differ- FAX EMAIL CALL BBS Ichi RR 

ential SCSI siblings. Sample units should 414-241-7084 tcp@frontiertech.com 414-241-4555 414-241-7083 Corporation 


be available by September with production Frontier Technologies Corporation, 10201 N. Port Washington Road, Mequon WI 53092 The Technology Leader 
, ? © 1994 Frontier Technologies Corp. All Rights Reserved. 
scheduled for the end of the year. 


Besides its speed, one of the best fea- 
tures of the Fibre Channel standard is the — = 
modularity and interchangeability of its Nore Productivity 
eo 


components. According to Bryan Yunker, 

engineering specialist for Eldec, “Fibre 
CLASSNET is a powerful video network that puts every 
monitor, mouse and keyboard in the instructor’s control. 


















Channel is not just for disk drives or even 
storage products, but instead, it is ex- 
tremely adaptable, lending itself to a wide 
variety of LAN applications.” Originally an 
aerospace company, Eldec began produc- 
ing Fibre Channel components a couple 
of years ago; they manufacture the physi- 





cal interface for SparcStorage. At present, (§ Display teacher and student screens [§ Works with all major operating systems 
Eldec products use Triquint chips. to the entire class and hardware; with or without LAN 

HP's initial offering will be an as-yet- IN Observe student work-in-progress, IN Supports mouse, voice, graphics 
unnamed switch with four slots supporting then take over keyboard and mouse and motion video — up to 64 computers 
up to 16 card-mounted ports. Each card ( Interact with students without leaving [Available with fast file-transit, E-mail and 
can have four 266-Mbps ports, two 532- your desk intercom functions 
— eel ial single P-GDps pon, uses (S Darken screens for immediate attention > 
will be able to mix and match cards ac- ; 

IN Broadcast multimedia, VCR, Laserdisc, 


cording to their requirements. Announced 
in May, the product is due by year-end. 
The HP switch will feature speed match- 
ing in Class 2 and Class 3 connections, 
tuned to the requirements of the connected 
port. Ed Frymoyer, HP’s program manag- 
er for the Fibre Channel Systems Initia- 
tive, says, “The first iteration of the product 
will have communications based on the 
GLM (Gigabit Link Module), which will be 
powered by shortwave CD laser over fiber- 
optic cable, but the card connectors have a 
modular design, so customers will be able 


TV to student computers 


CLASSNET 


For information and free demo disk... 


Call 1-800-922-8020 


Advanced Systems Ltd. ae 


International Hdatrs: || Beit Hadfus St. Jerusalem 95483 Israel North American Office: 195 W. 8th St. Holland, MI 49423 
Tel * 972-2-518593 Fax * 972-2-518971 Tel 616-396-2224 Fax * 616-396-2224 
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to use copper as it becomes available.” 
Even with Class 2 operation, latency will be 
less than 10 microseconds, the best cur- 
rently available. 

At the May InterOp, HP also demon- 
strated a similar product, available from 
Ancor Communications (Minnetonka, 
MN), supporting its 700-series worksta- 
tions in a clustered computing application. 
When available, the switch will connect 
to workstations via “Lighthouse” interface 
cards, which are EISA-bus Fibre Channel 
boards also made by Ancor. The target 
price of the HP switch is approximately 
$1500 to $1600 per port/connector. 

HP is also working on Tachyon, a chip- 
level product that will perform SCSI-to- 
Fibre-Channel and TCP/IP-to-Fibre-Chan- 
nel transitions using Class 1 or Class 2 
type connections at speeds of up to 1 Gbps. 
Vendors will be able to use Tachyon, some 
glue logic, and modular connector units 
to create Fibre Channel host adapters with 
low chip counts. 

Besides creating OEM products for HP, 
Ancor is also an OEM partner with IBM, 


JEG aUCE TT Fibre Channel Speeds Up 


which used Ancor cards and switches in its 
RS/6000 Fibre Channel demonstration at 
InterOp. Like the other major vendors in 
this market, IBM is concentrating its ear- 
ly efforts on midrange and workstation 
computers, presumably because users of 
these systems can best afford the costs of 
early release hardware. 


What’s Next? 

The Fibre Channel Association plans more 
than just I/O and clustering products. Ac- 
cording to Eldec’s Yunker, “the prolifera- 
tion of Fibre Channel is going to be gated 
by the cost per port of connection, and de- 
spite its performance advantage, it will 
have to be priced competitively with more 
established technologies. It is the respon- 
sibility of the early hardware providers to 
ensure that goal is achieved.” 

One of those technologies is ATM (asyn- 
chronous transfer mode). (See “All-Ter- 
rain Networking,” August 1993 BYTE.) 
Fibre Channel and ATM are not competing 
technologies. Instead, they are comple- 
mentary. ATM will provide the network 


bandwidth required, but it won’t offer the 
error correction and guaranteed delivery 
of Fibre Channel. Also, ATM’s small 
frame size (53 bytes) means prohibitive 
overhead for some applications. What 
ATM can provide is high-speed, long-dis- 
tance connections and a substantially lower 
connection cost. MicroAccess (Fremont, 
CA) will deliver a sub-$500 ATM inter- 
face card this summer. 

Right now, disk access is driving Fibre 
Channel implementations. But an impor- 
tant future consideration is that PCI and 
other local-bus systems have high-fre- 
quency loading, which limits the number 
of slots. System designers will need mul- 
tiport I/O, something Fibre Channel pro- 
vides. With Fibre Channel, you can have 
an Internet Protocol connection, multi- 
channel disk and storage peripheral ac- 
cess, a link to an ATM switch, and more— 
all from the same host adapter card. m 


John Bryan is a freelance technology writer and 
consultant based in San Jose, California. You can 
reach him on the Internet or BIX at editors @ 
bix.com. 


FRACTAL IMAGE COMPRESSION REDUCES 
WHALE-SIZED IMAGES TO GupPyY-SIZED FILEs. 
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Imagine storing up to 100 high-quality full screen 
images on a single floppy disk with enough room 
left over for the program to display them. 


Fractal compression files average between 10KB and 
32KB and display at barracuda speeds. These incred- 
ibly small files provide unmatched space savings in 
whatever storage media you may use. Using fractal 
compression, Microsoft Encarta was reduced from 
four CD-ROM disks to one. 


Whether it’s stills or full motion video, 
DOS or Windows, Iterated Systems’ 


OBJ and .DLL family of toolkits will 
help you conserve your resources. 


Iterated Systems, Inc. 


For ADDITIONAL INFORMATION: 


TEL: 800 437-2285 FAX: 404 840-0806 


5550A PEACHTREE PARKWAY Norcross, GeorciA 30092 
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Virus-Prevention NLMs 


Seven convenient and effective programs that defend against the 
threat of computer viruses 





hen virus prevention is handled 
W strictly from the workstation, pro- 

tection is only as good as its 
weakest point—be it lax security, the dis- 
abling of workstation protection, or the 
passing of files to the network without first 
checking for viruses during the file-copy 
process. Thanks to its built-in security, 
Novell NetWare is a much safer environ- 
ment than individual workstations. It min- 
imizes virus infection by using the oper- 
ating system’s internal security measures. 

For instance, loading the SERVER.EXE 
file on the server machine clears the sys- 
tem memory and then lets you work from 
a NetWare partition, effectively diminish- 
ing the problems of boot-sector viruses 
and file viruses residing in server memory. 
In addition, viruses cannot infect files to 
which the originating user does not have 
modify or write access. Also, NetWare’s 
virus control is effective and virtually tam- 
perproof; no known NetWare-specific vi- 
ruses have been discovered. 

However, network usage contributes to 
the virus problem by providing viruses 
with a means of storage and transport: 
Copying files to a network and giving users 
unlimited access to directories containing 
executable files gives viruses an opening 
through which to infect individual work- 
stations. As the computing world becomes 
increasingly interconnected through LANs, 
wide-area links, the Internet, on-line ser- 
vices, and other external connections, cor- 
porations are becoming ever more vulner- 
able to the threat of computer viruses. 

Virus-prevention NLMs (NetWare load- 
able modules) pro- 
vide an extra layer 
of virus protection 
to network systems. 
Because NLMs load 
first and cannot be 
disabled by casual 
users, they provide 
administrators with 


Central Point Anti-Virus 


virus prevention. In addition to these full- 
featured workstation and NLM products 
(Central Point Anti-Virus for NetWare, 
Command Software Systems’ Net-Prot, 
Ontrack Computer Systems’ Dr. Solo- 
mon’s Anti-Virus Toolkit for NetWare, 
McAfee’s NetShield, and Symantec’s 
Norton AntiVirus for NetWare), we also 
looked at Cheyenne’s InocuLAN and In- 
tel’s LANDesk Virus Protect for compar- 
ison purposes. Both of these network-only 
products provide TSR programs for work- 
station protection, but they lack the depth 
of workstation features, such as integrity 
checking, found in the other products. 

At a minimum, NLMs should offer 
the ability to scan immediately (1.e., they 
should be user driven), schedule a scan 
for off-peak hours, and perform real-time 
scanning (i.e., check files as they copy or 
execute). NLMs should also be compatible 
with other NLMs, have little impact on 
network performance, and offer a full 
range of management features, including 
reporting and alerting options. Dr. Solo- 
mon’s Anti-Virus Toolkit, a limited NLM 
without real-time scanning capability, is 
included in this evaluation based on the 
strength portrayed by its companion work- 
station product. 


Protection Against Viruses 

A multilayered defense is mandatory for 
protection against computer viruses, be 
they file infectors, boot infectors, multi- 
partite viruses, stealth viruses, polymor- 
phic viruses, or Trojan Horses. The most 
common type of defense is scanning, a 
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method of handling viruses that is reac- 
tionary: By the time a virus 1s detected, it 
has already managed to infect files. Scan- 
ning is versatile because the user can look 
for virus signatures (which consist of 
known code strings) or scan files using al- 
gorithmic rules, ranging from complex 
heuristic techniques to matching strings, 
before confirming a virus’s identity. 

Integrity checking, another reactionary 
method, requires an initial active step. The 
user inoculates or validates the files by 
having the virus-prevention program make 
a validation code called a fingerprint (a 
calculated value using CRCs [cyclic re- 
dundancy checks] or complex checksums) 
for each file. Once these fingerprints have 
been calculated, the user can then have the 
program recalculate the values to ensure 
the file has not changed. This procedure 
does not work well for self-modifying ex- 
ecutable files, however. 

A more proactive virus-detection meth- 
od known as monitoring, or behavior 
blocking, is designed to stop viruses be- 
fore they infect a file. Monitoring employs 
a TSR module that scans a file before it 
executes to see if it is infected (thus stop- 
ping further infection), checks the file with 
its validation code before it executes, and 
looks for virus-like behavior. Such be- 
havior may include terminating but staying 
resident, working beneath typical DOS 
calls (e.g., writing directly to the hard disk), 
attempting to change executable files, and 
attempting to change file attributes. 

The access-control virus-prevention 
technique works by denying users the abil- 


Outstanding 
Excellent 
Average 
Below average 
Poor 


Net-Prot — 

Norton AntiVirus 

LANDesk Virus Protect 
NetShield 

InocuLAN 

Dr. Solomon’s Anti-Virus Toolkit 


an effective tool for 
combating virus in- 
fections. 

Good 


Fair 
Unacceptable 


Evaluation Criteria 
NSTL evaluated five 
NLMs as tools for 
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ity to write to certain disks, directories, 
and boot tracks. Hardware-control and 
password-protection programs are good 
examples of this type of virus prevention. 


Performance 

For this review, we defined NLM perfor- 
mance as the overhead required when 
an NLM is loaded and monitoring files. 
For example, a score of 10 seconds on our 
benchmark tests means that the tested pro- 
cedure was delayed by 10 seconds because 
of the virus-prevention activity. Products 
that add less delay time boast better per- 
formance. 

Our benchmarks measure this time in 
two general categories. In the first, a small 
two-node network with one workstation 
copying over 500 files to the server mea- 
sures the raw speed of the NLM while it 
has the server’s full attention (1.e., noth- 
ing else is running on the network). In the 
second category, performance degradation 
is measured on a larger 32-node network 
with heavy traffic, with the server being 
utilized to the fullest. 

Scanning speeds differ among the prod- 
ucts but have no bearing on performance. 
All the products allow the user to schedule 
a scan at any time; thus, a scan can be 
scheduled to take place in the middle of 
the night, on a weekend, or when network 
usage is known to be low. 

Net-Prot, Norton AntiVirus, and Inocu- 
LAN allow the user to enter a maximum 
CPU utilization rate that, when reached, 
causes the product to suspend virus scan- 
ning to allow other applications to access 
more of the server’s resources. Dr. Solo- 
mon’s Anti-Virus Toolkit and NetShield 
allow network administrators to enter a 
priority number that slows scanning and 
enhances performance by entering delays 
between file scans. Although the latter op- 
tion is a plus, the former is a more useful 
feature, as it allows the NLM to make full 
use of the server CPU when it’s available 
and then suspend operation, instead of 
slowing down, when utilization of the serv- 
er peaks. 

The best option is to go with a lean, fast 
NLM, and Net-Prot fits the bill. The pro- 
gram uses only 46 KB of RAM for the 
NLM itself and allocates approximately 
60 KB for the tests that we ran. It uses two 
threads, and its performance is fast. Only 
Dr. Solomon’s Anti-Virus Toolkit required 
less time for our tests to run, but it does 
not have real-time scanning capability. 
Thus, it just sits in memory, waiting for 
a scheduled scan to begin. Net-Prot really 
differentiated itself on the Heavy Load 
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benchmark, recording speeds that were 
four to five times faster than those of its 
nearest competitors. 


Quality 

The quality tests evaluated the programs’ 
ability to detect infected files. Using a list 
of 1953 infected files provided by the 
National Computer Security Association 
(10 South Courthouse Ave., Carlisle, PA 
17013, (717) 258-1816; fax (717) 243- 
8642), we ran the scanner to identify in- 
fected files and attempted to copy the in- 
fected files to the server with the real-time 
scanning capability invoked. The number 
of infected files detected gauged product 
effectiveness; however, the number of files 
that a product flags changes frequently as 
vendors update the virus signature to in- 


HIGHLIGHTS 
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Central Point Anti-Virus er 


Dr. Solomon’s Anti-Virus 
Toolkit 


LANDesk Virus Protect 


corporate new viruses and virus strains. 

All the programs except Net-Prot give 
excellent protection against viruses. Net- 
Prot caught a good number of viruses, but 
fewer than the other programs did. Its sib- 
ling workstation product, F-Prot Profes- 
sional (which comes bundled with the 
NLM), catches many more viruses than 
the NLM does. In fact, when we ran the 
quality tests on the bundled F-Prot pack- 
age, F-Prot caught more viruses than any 
of the other NLM products. 

Net-Prot’s lower virus-catching capa- 
bility should be no cause for concern, how- 
ever, because research shows that the 10 
most common viruses account for 80 per- 
cent to 95 percent of all infections. Net- 
Prot catches the most common viruses, 
and F-Prot Professional provides more 
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PCMCIA Ethernet Cards. 
Combining industry leading performance 









Token Ring. with a retail price of less than $200, 
TokenRx. A line of Token Ring network adapters EtheRx PCMCIA cards are setting new 
and multi-station access units that feature on-site Ethernet. standards for portable connectivity. 
support by IBM’s own Customer Engineers. The Our EtheRx family of ISA and EISA Ethernet network interface & = They are available in both 
adapter cards feature 100% IBM driver compatibili- cards, dual interface pocket adapters, concentrators and trans- 3 10Base-T and 10Base2 
ty, the IBM designed TROPIC chip and a retail price ceivers provide solutions for a wide range of Ethernet connectiv- versions, support the 
of less than $400. ity needs. With uncompromised reliability and compatibility widest range of Type II 
Sep Taal plus value pricing, EtheRx is the ideal Ethernet choice. compliant notebook, 


laptop and desktop systems and are 


compatible with all popular network 
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Certified Compatibility. Kingston Reliability. More Information. 

Sa Kingston networking products Network users enjoy the same For more information on the Kingston line of networking 

e Sy are certified compatible with reliability customers have come products, contact your nearby Kingston dealer or call 
Nort Novell Netware, Microsoft = to expect from Kingston memory (800) 435-2620, (714) 435-2600 or fax (714) 435-2699. 
Windows for Workgroups and  ‘:-e8 a 7 SAAR and processor upgrades, Every In Canada: Dynatech, Ltd. (416) 636-3000 or in 
[ANManager, Artisoft LANtastic a product is individually tested prior to shipping, supported Mexico: MPS Mayorista 325-09-93 
and support every other popular WINDOWS. by free comprehensive technical assistance and is backed or Ingram Dicom 328-11-11. 
network operating system including IBM by a five-year warranty. : ( ( 
OS/2 Extended Edition 
and Banyan VINES. 





RAS 


Kingston 


THE INSIDE NAME IN UPGRADES 


All Trademarks, Registered Trademarks and Logos are of their respective holders. 


Circle 100 on Inquiry Card (RESELLERS: 101). 





[IS Software Roundup 
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Protection Parametors 


Check DOS files 

Check Macintosh files 
Check for unknown viruses. — 
Supply a TSR monitor for workstations 
Password-protect NLM configuration 
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Scanning Options 


Be eclosion a ee Se Rr a ee Ue See eee 
Determine executable file types. : 
Scan drives, directories, or r files 
Scan specific volumes _ 
Scan by domain 
Include subdirectories — 
Exclude subdirectories 
Automatically. run periodic. si oo 
Set priority for CPU usage for scan 
Realtimescanning | 
Scan using wile cards . 
Interruptscan . 
List detectable viruses . 
Usercanaddvirussignatures s—t«™S 
Company supplies signatures to add 
Heuristic-/rules-based scanning capability 
Scan compressed files 
Scan migratedfiles = 
Encrypt virus signatures 
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Remorse validation codes. 

Maintain validation-exception. 
Encrypt validation-code database 
for validation before. 
Specify groups of files to validate 
List files that have been validate 
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Repair 








Remove known viruses _ 
Restore file from unknown viruses 
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Delete infected file upon detection 
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Move infected file to a specific directory e@ 


Network Capability 
‘Automatically updatenodes s—it«wt 
Automatically update other servers 
Automatically configure nodes ~ 
Update configurations from server 10 server 
Configure NLM from workstation — 
Specify NLM to load after scanning 
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Alerting/Reporting 

Alert administrator even if infection occurs while off-line 
Notify administrator upon log-in “i 

Send message toadministratorbeeper  —t™S 
Send Milica aie to Seal via 3 mail 
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Send message to aamministialors via a fax O 
Display customizable alert to workstation —_—™ ef 
Server-to-server communication of alerts . 
Store virus activity to audit file _ 3 
Create custom reports ® 
® Workstation product only; provided free of charge. @ Using NetWare 4.0 only. 
@ Workstation product only; provided for additional cost. Allows concurrent scanning and backup when using 
@ Password-protects from unloading the NLM. Cheyenne’s ARCserve 4.0 or 5.0 only. 
@® User must create a list of files to be scanned. @® Only if network drivers are loaded and user is logged off. 
© Only through the workstation. Can accomplish this through LANDesk Manager add-on for additional cost. 


© Can set delays in milliseconds between file scans to minimize performance degradation. @ = yes; O=no. 


4132 BYTE AUGUST 1994 











Resource allocation 

System module | 
Small memory allocations 
Large memory allocations 
Total memory resources 
Number of threads 
Number of modules loaded 


Default file extensions scanned 
386 
APP 
BIN - 
CMD 
COM 
DLL 
DRV 
DSK 
EAE 
FON 
ICO. 
LAN 
NAM 
NLM 
OV? 
PGM 
PRG 
SYS 
VAP 
VIR 
VLM © 
XTP 


® No real-time scanning. 
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ANTI-VIRUS 


41,356 


| 467,320 


740,963. 


8 


in-depth scanning (as well as impressive 
heuristic scanning for suspicious files). 


Management 


Management of programs and the alerts 
they generate is an important NLM fea- 


ture. When an alert is re- 
ceived on a workstation, the 
user knows where it is com- 
ing from. In a network en- 
vironment, however, the 
administrator must know 
where an infection occurs 
in order to isolate a depart- 
ment, a set of computers, or 
a set of files and quickly 
eradicate a virus before it 
becomes an epidemic. Re- 
porting features must be able 
to quickly merge all virus- 
detection information for the 
entire enterprise and allow 
the administrator to manip- 
ulate that information. 
Central Point Anti-Virus 
did the best job at manage- 
ment. It provides a wealth 
of options for reporting, up- 
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dating, and gathering virus-detection in- 
formation. The program also provides the 
best enterprise-wide management, allow- 
ing cross-server updating and gathering of 
virus-detection data from other servers and 
workstations. 
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When the number of workstations on a 
network reaches into the hundreds, it be- 
comes impossible for the administrator to 
go to each workstation and update signa- 
ture files and configure products. All the 
products reviewed except Norton Anti- 
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Virus either automatically update signa- 
ture files or compare the files and update 
all instances of the virus-prevention pack- 
age with the latest-dated file. Central Point 
Anti-Virus, Net-Prot, LANDesk Virus Pro- 
tect, and InocuLAN also let the adminis- 
trator configure all nodes from one loca- 
tion. Central Point Anti-Virus, LANDesk 
Virus Protect, and Norton AntiVirus can 
also update other servers automatically 
from a central server. 

All the programs provide audit files or 
log files so the administrator can deter- 
mine where and when any infections take 
place. Central Point Anti-Virus, Norton 
AntiVirus, and LANDesk Virus Protect 
provide the most in-depth reporting capa- 
bilities. These programs allow the admin- 
istrator to determine which information 
goes in the report and permits the search- 
ing, sorting, and filtering of data accord- 
ing to date, virus name, and other criteria. 
NetShield and Dr. Solomon’s Anti-Virus 
Toolkit have simple audit logs that can 
be viewed, printed, or saved to a file. Net- 
Prot’s reporting features are somewhat 
limited, as a file can be saved only as an 
ASCII file and cannot be printed from the 
program. 

Another important aspect of protecting 
against viruses is the alerting of users and 
administrators. User alerts are achieved 
by broadcasting a message that a file is in- 
fected. Alerting the administrator is more 
difficult, however. All the reviewed prod- 
ucts broadcast virus alerts and allow the 
administrator to determine a list of users 
to receive such alerts. Central Point Anti- 
Virus, Norton AntiVirus, LANDesk Virus 
Protect, and InocuLAN all have the abil- 
ity to send an E-mail message to the des- 
ignated person upon detection of a virus in 
addition to broadcasting alerts. Central 
Point Anti-Virus, Norton AntiVirus, and 
InocuLAN can also be set up to send a 
beeper message. InocuLAN can send a fax 
notification for the enterprise-wide ac- 
counting of virus detection. 

LANDesk Virus Protect will alert the 
network administrator about any infec- 
tions that occur when an infected work- 
station is not logged on. Central Point Anti- 
Virus will alert the administrator if the 
infected user is logged off but the network 
drivers remain loaded. Both of these pro- 
grams notify the administrator of infec- 
tions when he or she logs on, and both can 
define domains (i.e., more than one server) 
for scanning. Central Point Anti-Virus 
communicates alerts from server to server 
for a truly centralized account of virus ac- 
tivity over a WAN (wide-area network). 
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Real-time scanning slows the server because the NLM must immediately stop the file being executed to check for 
viruses. Such performance delays can be minimized by limiting the scan to specific extensions. All the NLM 
products reviewed have this capability. Shown here is the top-rated Central Point Anti-Virus for NetWare. 


Other Features 
The most important feature in a virus-pre- 
vention NLM is three-pronged scanning 
capability: manual or on-demand, sched- 
uled, and real-time. Reporting, alerting, 
and performance issues are also very im- 
portant. Other features, such as integrity 
checking, full-featured workstation prod- 
ucts, scanning Macintosh files, and virus 
cleaning, are desirable but not as important. 
Central Point Anti-Virus includes the 
entire Macintosh workstation product with 
the NLM, so the product not only scans 


aster 


Macintosh files on the server but also pro- 
tects Macintosh workstations. Norton An- 
tiVirus, LANDesk Virus Protect, and In- 
ocuLAN also provide scanning capability 
for Macintosh files on the server. 

Central Point Anti-Virus, Net-Prot, and 
NetShield bundle their workstation prod- 
ucts with the NLM. NetShield now in- 
cludes printed documentation for the 
workstation version as well. Note that the 
products from Central Point Software and 
Command Software Systems scored the 
highest overall ratings for virus preven- 
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orton AntiVirus for NetWare 


All the antivirus NLMs let you schedule a scan at any time. For example, a scan can be scheduled in the middle of 
the night, on a weekend, or when network usage is known to be low. Shown here is Norton AntiVirus for NetWare. 


Copyright 1993 McGraw-Hill, Inc. 
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international network. In 1981—long 
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launched Business Week 


International. 
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tion for single systems, and both of these 
companies bundle these products with their 
NLMs. 

Although compressed infected files will 
not infect other files until they are de- 
compressed, an NLM that scans com- 
pressed files can catch such infected files 
while they reside on the server. Otherwise, 
many files might be compressed, copied 
to the network, copied to another work- 
station, and then decompressed, thus by- 
passing the network security guards. Net- 
Prot, NetShield, and LANDesk Virus 
Protect can all scan certain types of com- 
pressed files. 


New Versions 

New versions of three of these programs 
will be released by the time you read this. 
Unfortunately, they were not available in 
time to be tested for this review. 

Central Point Anti-Virus for NetWare 
2.5 will include a feature called Central- 
Command, which allows the network ad- 
ministrator to centrally configure and man- 


Central Point Anti-Virus for NetWare 2.0 
$1199 per NetWare license; free download of updated 
virus signatures from BBS 

Central Point Software, Inc. 

15220 Northwest Greenbrier Pkwy., 

Suite 150 

Beaverton, OR 97006 

(800) 964-6896 

(503) 690-8088 

Circle 1060 on Inquiry Card. 


Dr. Solomon’s Anti-Virus Toolkit for 
NetWare 1.03 

$640; quarterly updates for virus signatures, $95 
Ontrack Computer Systems, Inc. 

6321 Bury Dr. 

Eden Prairie, MN 55346 

(800) 752-1333 

(612) 937-1107 

Circle 1061 on Inquiry Card. 


InocuLAN 2.5d 

$495 for up to 25 user servers; $995 for unlimited 
servers (includes unlimited workstation managers); free 
download of updated virus signatures from BBS or 
CompuServe forum for one year 

Cheyenne Software, Inc. 

3 Expressway Plaza 

Roslyn Heights, NY 11577 

(800) 243-9462 

(516) 484-5110 

Circle 1062 on Inquiry Card. 
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age virus protection on networked Win- 
dows workstations. It will also enable the 
administrator to remotely clean infected 
workstations. A Workstation Sentry feature 
will provide transparent virus protection 
and scheduled scanning for Windows 
workstations. Version 2.5 will also for- 
ward alerts to NetControl, expand LAN- 
Alert support, check the version of the sig- 
nature file automatically, and then update 
the signature file to the current version. In 
addition, it will have improved compati- 
bility with Novell’s new client SDK (soft- 
ware development kit) and add EMS 2.0 
support, making it compatible with all ver- 
sions of PC Tools for Windows. 

Version 1.25 of Net-Prot will be able 
to scan specific volumes, update other 
servers, and update configurations from 
server to server. The new version will also 
greatly expand the alerting features, adding 
the ability to alert the administrator even 
if an infection occurs while the affected 
workstation is not logged on to the net- 
work, the ability to alert the network ad- 


LANDesk Virus Protect 2.1 

$995 for a single server; free download of updated 
virus signatures from BBS 

Intel Corp. 

734 East Utah Valley Dr. 

American Fork, UT 84003 

(800) 538-3373 

(801) 763-2200 

Circle 1063 on Inquiry Card. 


Net-Prot 1.24 

$995 for 25 users; free download of updated virus 
signatures from BBS 

Command Software Systems, Inc. 

1061 East Indiantown Rd., 

Suite 500 

Jupiter, FL 33477 

(800) 423-9147 

(407) 575-3200 

Circle 1064 on Inquiry Card. 


NetShield 1.6 

$595 for first server; virus-signature upgrades free with 
two-year license 

McAfee Associates, Inc. 

2710 Walsh Ave., 

Suite 200 

Santa Clara, CA 95051 

(800) 866-6585 

(408) 988-3832 

Circle 1065 on Inquiry Card. 


Norton AntiVirus for NetWare 1.0 
$995 per server; free download of updated virus 
signatures from BBS 

Symantec Corp. 

10201 Torre Ave. 

Cupertino, CA 95014 

(800) 441-7234 

(408) 253-9600 

Circle 1066 on Inquiry Card. 





ministrator via pager or fax, and server- 
to-server communication of alerts. 

Version 3.0 of InocuLAN will add do- 
main support so that modifications made 
to the master server’s configuration will 
automatically establish each member serv- 
er’s default configuration. The audit logs 
of each member server will upload to the 
master server, thus centralizing the mon- 
itoring of possible virus infections. Re- 
porting features allow you to query the 
data using such criteria as file server, date, 
and time. 

The new version will also include both 
DOS and Microsoft Windows managers, 
enabling supervisors to perform adminis- 
trative tasks from their workstations. The 
program will add a full Windows inter- 
face for graphical access to all function- 
ality. InocuLAN 3.0 will also allow an 
administrator to designate file servers to 
automatically download virus-signature 
files from Cheyenne Software’s BBS. 


NSTL Recommendations 

The workstation version of Central Point 
Anti-Virus has only one glaring weakness: 
performance (it finished third). But be- 
cause it has excellent usability and the best 
quality and most features of the products 
we reviewed, it captured the top overall 
position for virus-prevention NLMs. It of- 
fers the utmost in enterprise-wide virus 
prevention and management, allowing the 
administrator to configure workstations 
and other servers from a central server and 
gather virus alerts from any server or work- 
station and put them on a central server. 
The product’s quality is top-notch, and 
its only usability flaw is the difficulty in- 
volved in attempting to learn the myriad 
options provided. 

Net-Prot provides the best performance 
by requiring the least amount of server 
degradation. It also provides excellent us- 
ability, good versatility, and good quality. 
It requires the least system resources of 
any of the reviewed products, making it 
the product of choice if system resources 
are your primary concern. 
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Flathed Color Professionals 


Three $3500 color flatbed scanners have the tonal range and 
resolution to challenge drum scanners 


G. ARMOUR VAN HORN 


canned image quality ranges 
from the crude and clumsy re- 
sults produced by inexpensive 
hand scanners to the expensive but bril- 
liant results that can come from high-end 
drum scanners. Flatbed scanners have al- 
ways provided a middle ground, afford- 
able but not up to the professional stan- 
dards (or price) of drum scanners. 

Using improved CCD (charge-coupled 
device) technology, the three new color 
flatbed scanners in this review create a 
balance of quality and price (under $3500) 
that can answer the needs of graphics pro- 
fessionals. With 600-dot-per-inch resolu- 
tion and an increased tonal range that begs 
comparison with expensive drum scan- 
ners, the Agfa Arcus Plus, the Microtek 
ScanMaker III, and the Umax PowerLook 
PS2400x promise to handle all the color 
scanning needs of many users, and most of 
the scanning needs of many more. 

All three ship with full versions of Pho- 
toshop. With each, a plug-in for Adobe 
Photoshop lets you scan directly into Pho- 
toshop in both Macintosh and Windows 
environments; if you have a preference for 
another program, other software vendors 
have offerings that can use the same fil- 
ters. Scanning on the PC platform also re- 
lies on the TWAIN interface. 

Each of the scanners is offered with a 
transparency adapter, but the low fre- 
quency with which large-format trans- 
parencies are submitted makes this option 
of limited value for most users. Most trans- 
parencies that are provided are 35mm, and 
the hardware resolution of these units is 
not sufficient for typical image needs from 
an original that small. It would be better to 
use the price of the transparency adapter to 
start a Savings account for acquiring a slide 
scanner such as the Nikon Coolscan or the 
Microtek 35T. 

The ScanMaker has a scan area (8.3 by 
14 inches) that’s 2'4 inches longer than the 
others’, but the three scanners are very 
similar. All three consider the front of the 
unit to be where the top of the image is, 
and all have at least some curve in the case 
or lid to make lifting the lid easy. Agfa 
puts the power switch on the side of the 











Priced around $3500, these three color flatbed scanners provide image quality good enough for many graphics 


professionals. Clockwise from left: Agfa’s Arcus Plus (soon to be replaced with the improved Arcus II), Umax’s 


PowerLook, and Microtek’s ScanMaker Ill. 


unit, Microtek puts it at the very back, and 
Umax not only puts the switch at the front 
but turns the lamp off after extended peri- 
ods without use. For all three, it’s reason- 
ably easy to set the SCSI device ID. In 
short, until you lay an original on the glass, 
there just isn’t much difference among 
these units. 


High Expectations 
I evaluated the three scanners based on 
criteria developed from my experience in 
a range of digital publishing activities and 
from experiences shared by others doing 
similar work. Speed is always important 
in publishing, as is flexibility. A wide va- 
riety of originals comes over the transom, 
ranging from offset-printed (and therefore 
screened) publicity photos, to “drug-store”’ 
prints, to professional 8- by 10-inch prints, 
to typed text intended for OCR (optical 
character recognition). A scanner must 
have adequate resolution and tonal range to 
digitize all types of images accurately. 
Each of these scanners uses a 600-ele- 
ment-per-inch CCD assembly to give true 
600-sample-per-inch capability along the 


width of the scan, and each has a stepper 
motor capable of 1200 samples per inch 
along the length of the scan. Each also of- 
fers the capability to save higher-resolution 
files (up to 2400 dpi) through software in- 
terpolation, which creates intermediate 
dots through an averaging process. 

High resolution is important mostly if 
you're processing the image through a 
high-end color system that carries contin- 
uous tone data from the scanner through fi- 
nal film output. Such systems are some- 
times able to modify the shape of the 
halftone dot to preserve clarity within the 
final film. This means that very high res- 
olution scans can improve the sharpness 
and clarity of relatively coarse halftones. 

If you’re using a PostScript imagesetter 
or a laser printer, high resolution isn’t so 
important. Every dot of a given screen val- 
ue (line screen value and density) has the 
same shape. As long as the image is 
scanned at a sampling rate sufficient to 
ensure that there are no interference arti- 
facts between the scan and the halftone 
dot structure, no additional benefit results 
from higher resolution. continued 
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High resolution can help in reproduc- 
ing line art. I have scanned prescreened 
artwork as line art and reproduced it rea- 
sonably (the result was not as sharp as 
you’d have if you obtained the original 
FreeHand file, but it was useful in a news- 
paper setting). Using the highest interpo- 
lated value, scanning in gray scale, sharp- 
ening the image, and then converting to a 
black-and-white image at final printer res- 
olution is as close to a good photographic 
process as you can get with PostScript out- 
put devices. 


Tonal Range 

It is important that the scanning resolu- 
tion be high enough to get the best image 
the output system is capable of, but no 
higher. For most images, the scanner’s dy- 
namic range —its ability to register a wide 
range of tonal values—contributes more to 
the final image quality than high resolution 
does. The reviewed scanners have rated 
dynamic ranges of 2.8 for the Arcus Plus 
and 3.0 for the ScanMaker and the Power- 
Look. (For transparencies, add 0.1.) For 
comparison, dynamic-range values for less 
expensive scanners are typically below 
2.5, and those for drum scanners range 
from 3.0 to 4.0, depending on price. 

In any presentation medium, there is a 
range of possible tone values that can be 
reproduced, from something near white to 
something near black. Because there are 
abrupt shifts between the smallest dot that 
can be printed and solid white or black, it 
is normal to narrow the range on the print- 
ed page to that which can be consistently 
reproduced. 

Even if the presentation medium can- 
not reproduce a particular color, the eye 
can be tricked into seeing more colors as 
long as the input colors are carefully 
mapped to the output colors. If the bright- 
est highlight in the original becomes the 
brightest tone in the printed output, and 
the brightest green in the original becomes 
the brightest green in the final product, the 
eye maps these reproduced colors to some- 
thing close to their original values if—and 
it’s a critical if—the relationships between 
the printed tones are smooth and realistic. 

For this to work, the scanner must be 
able to detect a large range of input colors, 
and the scanner driver software must han- 
dle the color mapping smoothly. A scanner 
with insufficient dynamic range will fill 
in the shadow areas or lose all detail in the 
highlights in an attempt to fill the color 
gamut of the final presentation medium. 
These scanners all have sufficient range 
to completely fill the offset-printing gamut. 
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SCSI Setup 

My network consists of two 486 PCs and 
a Quadra 700 flanking a LANtastic bridge/ 
server. Each scanner installed within 5 
minutes on the Quadra, but they provid- 
ed experiences ranging from annoying to 
disastrous on the PCs. One PC that had 
two ASPI-compliant (advanced SCSI pro- 
gramming interface) SCSI host adapters 
refused to scan into Photoshop with any 
of the scanners, although a Corel LS2000 
card allowed Corel’s scanning application 
to use the PowerLook. 

Each vendor’s installation indicated that 
its scanner worked with the Adaptec 1542 
controller, and Agfa included that card 
with the review unit. (Agfa does not bun- 
dle the Adaptec controller, but most of its 
PC customers use this controller with 
Adaptec’s EZ-SCSI software to drive the 
Arcus Plus.) However, I couldn’t get the 
Adaptec card to work in my system be- 
cause of a hardware malfunction, and I 
wasn’t able to replace the card in time for 
this review. 

I tested both the PowerLook and the 
ScanMaker on the PCs using the scanners’ 
proprietary SCSI cards. It seems odd to 
have three SCSI host adapters in one com- 
puter (one each for the hard drive, the CD- 
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ROM drive, and the scanner). However, 
if your system isn’t full of cards, it may 
be simpler just to install a controller ded- 
icated to the scanner than to attempt getting 
one SCSI host adapter to work with several 
SCSI devices. 


Test Results 

Experienced users develop techniques to 
enhance whatever image their scanner is 
capable of. However, any image will lose 
information during such modifications, 
and the better the original scan, the better 
the final product. For inexperienced users, 
starting with good scans will make your 
earliest jobs look better and your learning 
quicker and less frustrating. 

Each of the reviewed scanners includes 
substantial automatic calibration and scan- 
ning intelligence. The Arcus Plus and the 
PowerLook check their light sources and 
CCDs before each scan; the ScanMaker 
uses calibration information based on an 
Agfa reference target. I scanned the test 
image using each vendor’s automatic cal- 
ibration and ranging features, with no col- 
or modification or image sharpening. 

I chose the chipmunk photo, an 8- by 
10-inch print provided by Clare Hollings- 
worth, as a test image for several reasons 
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(see the scans). The photo provides plen- 
ty of detail, as well as subtle color data in 
the out-of-focus background. I assumed 
that the manufacturers had done plenty of 
scanning of standardized calibration tar- 
gets and didn’t expect that one more such 
test would be meaningful. 

The general rule of thumb for scanning 
is to sample at twice the expected halftone 
value, but my experience is that anything 
over the square root of 2 to 1 wastes scan- 
ning and manipulation time, as well as 
storage space. For the sake of testing, how- 
ever, I used a 2-to-1 ratio to scan the im- 
age. Based on the 133-line screen that most 
heat-set web offset magazines use, I at- 
tempted to scan the test images at 266 dpi. 

A drum scanner, the Crosfield Scantex 
at a Seattle-area color service, provided a 
comparison scan (the first scan in the se- 
quence on page 138). I instructed the ser- 
vice bureau to use the basic “closest 
match” settings of the scanner and to scan 
and save the file at an appropriate resolu- 
tion for PostScript output. The color ser- 
vice scanned the original at 120 samples 
per centimeter (304.8 dpi), creating a 31.5- 
MB image file. 

The basic scan is pleasing, with a very 
slight green cast that you could run un- 


Channel: | AGB 


C) Preview 








modified or compensate for readily in Pho- 
toshop. The master channel histograms 
(see the screens above the scans) show 
that each scan has enough information 
across the tonal range to provide a good 
image. The smooth and continuous curve 
in the drum-scanner image’s histogram 
indicates that you could make reasonable 
adjustments without creating problems. 
The ScanMaker’s scan came closest to the 
results from the service bureau, providing 
a smooth distribution of light and dark 
pixels without gaps and spikes. 

Such discontinuities in the Arcus Plus 
and PowerLook images indicate that, once 
the scans are balanced, there will be gaps 
that can lead to some posterization and 
other artifacts during subsequent editing 
of the file. Shifting the midpoint of the 
Arcus Plus scan in Photoshop to lighten 
the image created a histogram almost as 
spiky in the dark half of the range as the 
PowerLook scan, with lower saturation. 
Increasing the saturation would increase 
the discontinuities in the histogram, which 
eventually become visible in the final 
printed image, particularly in areas of grad- 
ual and subtle changes in tone. 

The ScanMaker accomplishes its 
smooth histogram by scanning at 12 bits 


Scan results and histograms from a service bureau 
drum scanner (Crosfield Scantex) and the three 
reviewed scanners. | scanned the test image using 
each vendor’s automatic calibration and ranging 
features, with no color modification or image sharpen- 
ing. The histograms represent the number of light and 
dark pixels in each scanned image, from darkest on 
the left to lightest on the right. The Arcus Plus scan is 
the only one of the four scan images | don’t consider 
printable without modification. Although its histogram 
is solid, applying the needed balancing, brightening, 
and saturation corrections would exacerbate the dips 
in the curve, leaving almost no advantage over the 
PowerLook scan but taking a much greater time 
investment. The ScanMaker scan matches the body of 
the chipmunk most accurately, but it introduces a 
slight rosy shift in the gray areas of the weathered log. 
However, its histogram indicates that the scan will 
support removing the magenta bias if desired. To be 
sure nothing had upset the calibration, | recalibrated 
the ScanMaker with a test target immediately before 
scanning this image. The PowerLook scan is the most 
neutral in color, needing only an increase in saturation 
to match the original. Its discontinuous histogram is 
cause for caution, indicating that certain tone values 
are completely absent; subsequent adjustments can 
make these dips noticeable. 


per color and sending all that information 
to the computer. Tonal adjustments are 
made to this data, and only then is the im- 
age sampled down to 8 bits per color. The 
other scanners start with 10 bits and work 
down from there. When a standard format 
is established to use 48 bits of color in- 
formation instead of 24 (32 bits after con- 
version to CMYK), the ScanMaker will 
be able to take advantage of the addition- 
al information immediately. 

Because PostScript output devices can 
image a theoretical maximum of only 256 
grays regardless of the incoming infor- 
mation, there would be little change in the 
final results of scans handled automati- 
cally. However, scans that require signif- 
icant color correction could be processed 
at the higher bit depth and sampled down 
to 8 bits after all corrections have been 
made, resulting in a final histogram that 
looks like the drum-scanner or ScanMak- 
er curve shown. Because Photoshop is cur- 
rently limited to 8 bits, any modification to 
the ScanMaker scan would result in a 
spiky histogram in the final file. 

While the differences in scanning out- 
put between the three review scanners are 
important, just as important are differences 
in the features and ease of use provided 
by the bundled scanning software, partic- 
ularly if you deal with less-than-perfect 
images. 


Arcus Plus FotoLook 
Although it certainly has every useful op- 
tion, the Agfa FotoLook software that 
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comes with the Arcus Plus is confusing. 
When you’re first starting the plug-in, for 
example, it is obvious how to choose the 
mode and order a preview. As with all 
scanning software, you then adjust the area 
that you will actually scan. Unlike with 
any other software I’ve used, however, the 
frame of this area must be dragged back 
out to full screen manually or the next pre- 
view will be only the size of that previous 
scan. Also, FotoLook’s ability to select 
the black point and white point in the im- 
age—similar to what Photoshop lets you 
do in the Levels dialog box—is a nice fea- 
ture, but it takes two prescans to get there. 
The software urgently needs usability test- 
ing to eliminate clumsy and counterintu- 
itive elements such as these. 

The software manual doesn’t help, e1- 
ther. The first half has instructions that ap- 
ply to all Agfa scanners, replete with no- 
tations that a given feature doesn’t apply to 
one or more scanners in the line. The same 
information covers both Windows and 
Mac software, although all the screen cap- 
tures are from the Mac version. The second 
half of the manual is devoted to installing 
the scanner in every European language. 
I’m sure I saw an index, but it’s hidden in 
the middle of the volume. The manual is in 
serious need of a good set of tabs to indi- 
cate the sections and locate the index. Bet- 
ter yet, Agfa should edit this manual down 
to a single model, platform, and language. 

I scanned the test image at 266 samples 
per inch, 50 percent scaling, with all other 
defaults set. This should have resulted in a 
4- by 5-inch image of about 4 MB in size, 
but Photoshop reported that the final image 
was 8 by 10 inches at 150 dpi, for a file 
size of 5 MB. This additional file size is 
not enough to explain the slow scanning 
time of 5 minutes, 8 seconds. 


ScanMaker Ill Software 

The Microtek software includes DCR (Dy- 
namic Color Rendition), the company’s 
calibration and color-matching software 
that ensures the color integrity of the raw 
scanned image, and ColorSync, an Apple 


System Extension that aims to reduce col- 
or differences between the scanner, mon- 
itor, and color printers. Microtek includes 
device profiles for Apple monitors and 
Microtek scanners; profiles for most mon- 
itors and color printers are available from 
their manufacturers. 

The DCR calibration utility, which Mi- 
crotek recommends you use as a monthly 
task, takes only a couple of minutes and re- 
sults in the color most closely matching 
the original image. The closest setting 
available to the 266 called for was 270, 
and I scanned the test image at that value. 
The scan completed and displayed in Pho- 
toshop in 2 minutes, 22 seconds. 

Software installation on the Mac con- 
sists of dragging one folder of device char- 
acteristics into the Preferences folder, one 
Control Panel to the System folder, and 
two plug-ins to the appropriate folder for 
Photoshop. In addition to running a stan- 
dard installer program, Windows users 
must allow for a 16-KB address block in 
upper memory between 640 KB and 1 MB 
for the interface card and be prepared to 
edit WIN.INI and any memory manager 
CONFIG.SYS entries to account for that 
address block. 

Documentation for the Windows prod- 
uct is adequate, but you won’t need it after 
installation. The documentation for the 
Mac product is best left in the box, as it 
doesn’t properly describe this scanner and 
software combination. In both cases, the 
documentation is in too many pieces and 
lacks clear organization. 

The software lacks one important fea- 
ture and includes one aggravation. No fa- 
cility is included for descreening. The soft- 
ware included with the other two scanners 
does a better (and certainly faster) job of 
this than can be done in Photoshop with 
the Despeckle and Sharpen filters. 

The aggravation is that only inches and 
centimeters are available for scan size— 
two choices I rarely use. For page layout, 
I need picas. The rest of the scanning that 
I do (a growing part in this age of multi- 
media) is for on-screen display, where the 
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desired size is known in pixels. 

The preview window is also the small- 
est of those of the three software bundles 
and is too small for accurate cropping. 
Thanks to this and the lack of appropriate 
units of measure, I found myself scanning 
a generous area of most photos at a slight- 
ly higher resolution than I was likely to 
need, and then cropping and resampling 
in Photoshop. 


PowerLook MagicScan 

The Umax MagicScan software is the best 
of the bunch. Installation also consists of 
an installer for Windows and for the 
Mac—three files (four if you install the 
Help file) that you drag to the predictable 
locations on the desktop. The Umax in- 
terface card for the PC requires only an 
I/O address; if you know the address of 
your network card or other I/O addressed 
peripherals, the installation is trivial. 

The MagicScan software offers a wide 
range of useful controls for dealing with 
less-than-ideal originals. If the print of the 
chipmunk had started with an off-color 
tone, the overall color cast could have been 
changed in the preview so that color in- 
formation wouldn’t be lost in Photoshop 
during corrections. There are three levels 
of unsharp masking available, although 
this operation is normally the last stage 
and should not be applied if other correc- 
tions are going to be made in Photoshop. 

MagicScan allows easy and intuitive in- 
version of negative images, as well as flip- 
ping of images from transparent originals 
that were placed upside down on the scan- 
ner. A simplified histogram and tone curve 
are available for correction. The only fea- 
ture I missed was scanning in picas, al- 
though pixels are directly supported. 

The MagicScan manual, a slender pa- 
perback, is a model of clear and complete 
explanations and careful organization, and 
yet it’s hardly needed because the basic 
functions of the plug-in are so obvious. I 
didn’t even open it until the review was 
almost finished. 

Like the Agfa software, MagicScan al- 
lowed me to enter the exact resolution I 
wished to scan in; unlike the Agfa soft- 
ware, it then delivered it. The scan, which 
could benefit from a slight increase in sat- 
uration, was quite pleasant, with the auto- 
matic balance selected and all other set- 
tings left at their defaults. The image was 
ready to edit in Photoshop in the remark- 
able time of 50 seconds. This is the only 
scanner that would not be objectionably 
slow if you also handled moderate amounts 
of OCR. 





Clear Choices 

Can these scanners eliminate the need for 
a service bureau? In many cases, the an- 
swer is clearly yes. 

A scan from a service bureau typically 
costs $75 and takes two days, so just the 
speed and cost advantages of desktop scan- 
ning are enough to overcome a significant 
quality difference. Moreover, the benefits 
of drum-scanner quality will be lost if the 
film is destined for output on PostScript 
imagesetters. And in many cases, the orig- 
inal image is not good enough to reveal 
the quality difference of a drum scanner 
anyway. 

The advertised features of the three 
scanners are similar, and the final quality 
of the scans is, in all cases, very high. With 
any of the three you can obtain image qual- 
ity similar to that in this magazine or the 
national newsweeklies. The differences 
between them lie in the amount of work 
needed to get pleasing color. 

Slow scanning speed, poor color accu- 
racy, and a clumsy interface combine to 
keep the Agfa Arcus Plus off the recom- 
mended list. Agfa will be replacing the 
Arcus Plus with the Arcus II soon after 
you read this. The new scanner promises to 
be better all around, providing increased 
scanning speed and better image quality, 
with a 3.0 dynamic range and 12-bit sam- 
pling per color. The scanning area will in- 
crease to 8 by 14 inches. The price, some- 
where under $4000, will include a built-in 
transparency adapter. Until that new scan- 
ner proves itself, however, the clear choice 
is between the Microtek ScanMaker and 
the Umax PowerLook. 

The ScanMaker offers the best color 
rendition, and the dense histogram it pro- 
duced means that more image modifica- 
tions can be made without losing important 
information. The increased bit depth will 
be valuable when and if Photoshop sup- 
ports a 12-bit-per-pixel file format. Shops 
doing predominantly color reproduction 
with good originals should put the Scan- 
Maker III at the top of their Jist. 

The PowerLook has the convenience of 
quick scanning and software with suitable 
units of measure and a good descreening 
algorithm. These features make the Pow- 
erLook the more productive choice for 
shops that handle a wide range of scan- 
ning tasks. 


G. Armour Van Horn is a production artist as well 
as a consultant and writer on electronic imaging 
and prepress. His studio is on Whidbey Island, 
northwest of Seattle. You can reach him on the 
Internet or BIX at vanhorn@ bix.com. 
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TOM THOMPSON 


hen Apple introduced its 
Macintosh notebook com- 
puters, the PowerBooks, in 
1991, it set new standards for what such 
portable systems should do. The design 
was termed “all-in-one” because these 
Macs were literally self-contained desk- 
top systems. For example, they had a high- 
density floppy drive that could read and 
write PC disks, built-in networking hard- 
ware and software, and a slot for an op- 
tional internal modem. However, for the 
past few years, most of the improvements 
to the design have been incremental, such 
as faster 68030 processors, an external 
video port, and color displays. The all-in- 
one design was becoming long in the tooth. 

With the introduction of the 500 series 
PowerBooks this May, Apple not only 
brought the all-in-one PowerBook design 
up-to-date but also set new standards. The 
PowerBooks now use the high-perfor- 
mance 68LC040 processor. Battery life 
has been beefed up by the addition of a 
second battery compartment. A new solid- 
state trackpad makes the computer easier to 
use. There’s substantial capacity for mem- 
ory and large hard drives, and an Ether- 
net port boosts the system’s network 
capabilities. An optional PCMCIA Ex- 
pansion Module fits in one of the battery 
compartments and lets you expand the 
PowerBook’s functions using third-party 
PCMCIA cards. What hasn’t changed is 
that the computer still weighs 7.3 pounds, 
even with a second battery. (It weighs a 
pound less with one battery.) These capa- 
bilities make the 500 series PowerBook a 
powerful desktop computer in its own 
right, and therefore a superb notebook 
computer. 

The 500 series PowerBooks come in 
two families. The low-cost 520 models 
run at 50 MHz, and the high-performance 
540 models operate at 66 MHz. These 
speeds represent just the processor clock 
rate; the rest of the system runs at half the 
processor’s speed—25 MHz and 33 MHz, 
respectively. The 520 models sport pas- 
sive-matrix screens; the 540 models use 
active-matrix technology. 

In addition to the all-in-one systems, 





there is a new Power- 
Book Duo, the 280, that 
uses a 66-MHz 68LC040 
processor. I’1] make only 
a few references to the 
Duo, since it’s primarily a 
Duo 270c design with a 
new processor. I'll focus 
primarily on the new fea- 
tures in the 500 series 
PowerBooks. 


What’s New Outside 

I received a PowerBook 
540c and a Duo 280c for 
evaluation. Both use the 
active-matrix color dis- 
play. The 540c came with 
4 MB of RAM and a 240- 
MB hard drive, and the 
Duo had 12 MB of RAM 
and a 320-MB hard drive. 

Some of the 540c’s 
new features were imme- 
diately obvious. Flipping the back panel 
open revealed an Ethernet port that uses 
the 14-pin AUI (Apple Auxiliary Unit In- 
terface) connector. This connector lets you 
use your choice of thick, thin, or 10Base- 
T Ethernet modules to connect the 540c 
to the office network. There’s the usual 
complement of ports: the RS-422 serial 
port (which does double duty as the Local- 
Talk network connection), stereo sound 
input and output jacks, an ADB (Apple 
Desktop Bus) port, an external video port 
(for using a second monitor), and an HDI- 
30 SCSI port. 

The power switch is no longer awk- 
wardly placed among these ports, thank 
goodness. When you open the Power- 
Book’s lid, you spot the power switch just 
above the keyboard, a location that makes 
the computer easy to switch on. 

Along the top of the full-size keyboard 
are 12 function keys and the Escape key 
(which in previous PowerBook designs 
was in an awkward position by the space 
bar). Some of the keyboard layout was 
borrowed from the PowerBook Duo, and 
it’s nice to see it on the all-in-one design. 
Another cool feature swiped from the Duo 
design puts the computer in sleep mode 
when you close its lid. An LED in the lid 


The 500 series PowerBooks (left) provide a much-needed overhaul for the all- 
in-one design. Improvements include storage and RAM capacity, built-in Ether- 
net support, an innovative trackpad, stereo sound, a PCMCIA Expansion Mod- 
ule, and a 68040 processor upgradable to PowerPC. The Duo 280 systems 
(right) bring the might of the 68040 processor to the PowerBook Duo line. 





blinks when the computer is asleep. 

The active-matrix color display has a 
640- by 480-pixel screen. At 9.5 inches 
diagonal, this display is slightly larger than 
the 9-inch diagonal on previous color 
PowerBooks. The Duo 280c still uses an 
8.4-inch-diagonal screen. 

The 540c’s screen is flanked by two 
small speakers that supply stereo sound. 
With the new design, you can buy a lower- 
cost PowerBook 520 with a passive-matrix 
screen and upgrade it to the 540’s active- 
matrix display later by just swapping the 
PowerBook lid. However, at $2199, this 
upgrade isn’t cheap. 

The biggest visible difference in the new 
machine is a flat plate that replaces the 
computer’s trackball. This is Apple’s track- 
pad, which uses capacitance sensing to ac- 
curately detect and track the motion of a 
fingertip on its surface (see “Apple, Cirque 
Unveil Trackball Alternative,” June BYTE, 
page 33). Although the trackpad can sense 
pressure, Apple opted instead to use a sin- 
gle mouse button for clicking on objects. 

Based on my use of the trackpad, it 
works much better than a trackball for text 
selection and editing, and it’s better suited 
for drawing. Also, with no moving parts, 
it’s less likely to fail than a trackball. With 
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[TET Apple Redefines the Notebook 


PowerBook Performance 
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Results are indexed. For each individual test, a Mac Classic II = 1.0; for the Overall Application Index, a Classic II = 7.0. The Classic Il used 512- by 
342-pixel screens; the Quadras and the PowerBook 180c, 280c, and 540c used 640- by 480-pixel screens; the PowerBook 180 used a 640- by 400- 
pixel screen. For the 68040-based Macs, caches were disabled only for Word Processing tests, and PageMaker 4.2 was used for DTP tests. 


The heart of the 540c is a Motorola 68LC040 clocked at 66 MHz. Because the rest of the system is clocked at 33 MHz, overall system performance should be around that 
of a 33-MHz system, except when portions of an application’s code reside in the processor caches. Since the 68LC040 lacks an FPU, floating-point math performance 
suffers. These conclusions are confirmed by the BYTE low-level and application benchmarks: The 540c’s performance was nearly equal to that of a 33-MHz Quadra 950 
except in floating-point performance. Similar results were obtained on the Duo 280c. 


an active-matrix display, controlling the 
pointer with the trackpad is quick and pre- 
cise. However, on a PowerBook 520 with 
a passive-matrix display, where the point- 
er disappears or ghosts when it’s moved, 
steering with the trackpad becomes tricky. 
Each side of the PowerBook 540c con- 
tains a bay for an NiMH (nickel-metal-hy- 
dride) battery. (Previous all-in-one designs 
used nickel-cadmium batteries.) A new 
power charger cranks out 40 W to charge 
both batteries if the computer is idle, or 
one at a time if it’s in use. Power is drawn 
from one battery and then the other, so 
you can swap a fresh battery for a dead 
one without turning the PowerBook off. 
Apple estimates that the PowerBook 
540c can operate on battery power for up to 
7 hours, and the Duo 280c for 2 to 4 hours. 
The BYTE battery-life tests show that with 
two fully charged batteries, the Power- 
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Book 540c can operate for about 6 hours, 
and the Duo 280c for about 3'/ hours. In 
personal tests going about my office work, 
I obtained about 3 to 4 hours’ worth of 
battery life from the 540c—a definite im- 
provement in battery life, especially with a 
68040 processor in the system. 


What’s New Inside 

The heart of the 540c is a Motorola 
68LC040 clocked at 66 MHz. Because the 
rest of the system is clocked at 33 MHz, 
overall system performance should be 
around that of a 33-MHz system, except in 
those cases where portions of an applica- 
tion’s code reside in the processor caches. 
Also, since the 68LC040 lacks an FPU, 
you can expect floating-point math per- 
formance to suffer. These expectations are 
confirmed by the BYTE low-level and ap- 
plication benchmarks: The 540c’s perfor- 





mance was about that of a 33-MHz Quadra 
950 except in floating-point performance 
(see the graph). Similar results were ob- 
tained on the Duo 280c. 

The 500 series PowerBooks use 2-MB 
ROMs that contain the Mac Toolbox, plus 
code that implements power management 
for the 68040 processor. The computers 
start with a base 4 MB of 80-nanosecond 
RAM, and a RAM expansion slot can ex- 
pand RAM to a total of 36 MB (up to 40 
MB on the Duo 280c). The RAM signals 
and timings for the 500 series PowerBooks 
differ from those of other PowerBooks, so 
you can’t use existing memory expansion 
cards. The processor, ROMs, and base 
memory are located on a removable sec- 
ondary logic board, which can be replaced 
with a PowerPC upgrade board. No price 
or details on the PowerPC upgrade were 
available at press time. continued 


The frame buffer for the 540c’s display 
now uses 512 KB of dual-ported VRAM 
(video RAM), rather than DRAM as in 
older all-in-one color displays. This makes 
for faster screen redrawing, a fact borne 
out by the BYTE low-level benchmarks. 
Timing for the slow graphics test, which 
was 13 seconds or more with previous 
color PowerBooks, plummeted to several 
seconds. Screen updates and document- 
scrolling operations were faster, making 
the system’s response noticeably snappier. 
_ Anew Display Manager lets you change 
the screen resolution on the fly from 640 
by 480 pixels to 640 by 400 pixels. The 
smaller screen size enables the surplus 
VRAM to be used for larger pixels: The 
screen then shows 16-bit color (actually 
24,000 colors, due to limitations in the 
LCD panel). This makes the PowerBook 
540c and Duo 280c suitable for viewing 
digital video QuickTime clips or scanned 
images. The color capabilities of this dis- 
play at this resolution, combined with im- 
proved audio (16-bit CD-quality stereo), 
makes the PowerBook 540c an excellent 
multimedia computer. 

Inside the left battery compartment on 
the 540c is a 90-pin PDS (Processor Direct 
Slot) connector, so instead of a battery, 
you can plug an expansion board into this 
bay. PDS is a bit of a misnomer here, since 
the slot is not directly connected to the 
processor bus. Instead, an interface chip 
provides 68030 processor signals and tim- 
ings, making the slot compatible with the 
Mac LC slot. However, this slot has dif- 


About the Products 








ferent power requirements, which must 
meet the power budget of a notebook com- 
puter. Also, the I/O bus that the PDS con- 
nector sits on is only 16 bits wide, which 
constrains the use of any high-throughput 
peripherals. Whether third-party vendors 
will make hardware for this slot remains to 
be seen. 

The more interesting use of this bay and 
the PDS is Apple’s PCMCIA Expansion 
Module. It accepts two stacked Type II 
PCMCIA slots or one Type III slot. The 
module shipped in July and costs under 
$200. You have to switch the PowerBook 
off to plug the module into the battery bay, 
but once it’s installed the system software 
allows “hot docking” of PCMCIA cards. 
For example, you can insert a Type III 
card with a hard drive into the module, 
and an icon of the drive will appear on the 
Mac Desktop. You can drag files to the 
card and then eject the card by dragging the 
icon to the Trashcan. No motors are re- 
quired for this: A nitinol (nickel-titanium 
alloy) wire contracts and ejects the card a 
good 20 millimeters when current passes 
through it. The Expansion Module will let 
you add wireless LAN, cellular modem, 
flash memory storage, and other mobile 
options as these cards appear on the market. 


Timely Improvement 

The Duo 280 systems bring the might of 
the 68040 processor to the PowerBook 
Duo line. The 500 series PowerBooks pro- 
vide a much-needed overhaul for the all-in- 
one design. Improvements include the 
function keys, the built-in Ethernet sup- 
port, and the 68040 processor. 

The performance, storage capacity, and 
RAM expansion limits of these systems 
make them powerful yet portable knock- 
around desktop systems and superb note- 
book computers. However, the design also 
pushes the envelope with the innovative 
trackpad, the stereo sound system, and the 
PCMCIA Expansion Module. When vari- 
ous third-party wireless cards arrive, they 
should help make the 500 series Power- 
Book the ideal mobile computer. Finally, 
this PowerBook has the future built in with 
a planned PowerPC upgrade. It’s safe to 
say that Apple has once again defined the 
standards for notebook computers —stan- 
dards that the competition will be hard 
pressed to duplicate. m 


Tom Thompson is a BYTE senior technical editor 
at large with a B.S.E.E. degree from Memphis 
State University. He is an Associate Apple Devel- 
oper. You can contact him on AppleLink as 
T.THOMPSON, or on the Internet or BIX at 
tom_thompson@ bix.com. 
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The only statistics package 
you Il ever need. 






“The best general- : 
program’ * just got better 
For more than 10 years, SYSTAT, Inc. 
has been producing accurate, com- 
prehensive statistics and graphics 
software. SYSTAT 6.0 for DOS, the 
latest version of the highly-rated 
SYSTAT package, brings you new 
dimensions of power and function- 
ality. A broad array of data handling, 
statistics, and graphics features have 
been added to the package. SYSTAT 
can accommodate larger data sets 
than ever before: the program has 
been rewritten to let you analyze 
data files with thousands of variables 
and unlimited records. SYSTAT for 
DOS now supports extended mem- 
ory, to allow for very large, complex 
analyses. And, SYSTAT’s graphics are 
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now object-oriented, so you can 
modify them with ease, and rotate 
all 3-D graphs to any perspective. 


From basic to advanced statistics 
All versions of SYSTAT provide 

a full range of statistical analyses, 
including: = frequencies m f tests 

s multi-way cross-tabs = nonpara- 
metric statistics = correlations 

# linear, multiple, and stepwise 
regressions # ANOVA # ANCOVA 
= repeated measures m factor 
analysis = cluster analysis # multi- 
dimensional scaling = Box-Jenkins 
ARIMA models # Fourier analysis 
= principal component analysis 

™ means models # post-hoc tests 

m time series # nonlinear modeling 
w loglinear modeling. 

SYSTAT 6.0 for DOS adds several 
new analyses to the SYSTAT package: 
a design of experiment procedures 
for quality control, including 
D-optimal, Taguchi, Plackett-Burman, 
Box-Behnken, and other designs 
® matrix algebra commands and 
functions » RAMONA, a powerful 
path analysis procedure. 





NEW 


SYSTAT"6.0 for DOS 


Call for Introductory Pricing 


New! QuickGraphs & 3-D Charts 
SYSTAT 6.0 for DOS provides Quick- 
Graphs, plots that are automatically 
generated with each analysis. New 
3-D bar, pie and ribbon charts give 
you three dynamic ways to present 
your analysis results. The package 
now also supplies Shewhart, Pareto, 
and CUSUM charts for quality con- 
trol. Other SYSTAT graphs include: 
= box plots m density plots = function 
plots # icon plots = probability 
plots m quantile plots m stem-and- 
leaf plots = 2-D and 3-D scatterplots 
= maps with geographic projections 
= contour plots. 


SYSTAT for Windows & Macintosh 
SYSTAT (version 5) is also available 
for Windows™ and Macintosh® All 
SYSTAT data and graphics files are 
compatible across platforms. 


“SYSTAT (for Windows) — with 
its superb graphics, high-quality 
statistical algorithms, and 
reasonable price — is an excellent 
choice.” PC Magazine 





May 11, 1993 
SYSTAT 5.01/Windows 


Whether you use DOS, Windows or 
a Macintosh-with SYSTAT you’re 
using the best statistics and graphics 
software available. 


To order SYSTAT (with a 60-day 
money-back guarantee), or to 
request more information, call: 


708-864-5670 


For Windows circle 128, 
For IBM/DOS circle 129. 





For more information call or write: SYSTAT, Inc., 1800 Sherman Avenue, Evanston, Illinois 60201-3793. Tel: 708.864.5670, Fax: 708.492.3567 





Australia: 61.3.602.5088, Belgium: 32.2.268.1775, Denmark: 45.64.406575, Finland: 358.0.692.3800, France: 33.76.418508, Germany: 49.55.4272075, 
Greece: 30.1.362.9041, Holland: 31.34.0266336, Italy: 39.587.213640, Japan: 81.33.5902311, Malaysia: 603.703.5568, Mexico: 52.5.563.0641, 
New Zealand: 64.7.8562675, Norway: 47.32.892.240, Poland: 48.12.360791, Spain: 34.3.4154904, Sweden: 46.31.776.0121, 


Switzerland: 31.971.33.71, Taiwan: 886.2.704.2762, UK: 44.462.480.055 
™ ®@ ©1994 SYSTAT®, Inc. SYSTATisa registered trademark of SYSTAT, Inc. Windows is a trademark of Microsoft Corp. Macintosh is a registered trademark of Apple Computer, Inc. 
aE *SYSTAT for DOS rated highest in overall evaluation by Software Digest Ratings Report, Vol. 8, No.5, May, 1991. Software Digest is a registered trademark of NSTL, Inc. 
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Blazing the Path 


DEC’s LinkWorks is an open design for multiplatform work flow 


BEN SMITH > 


he promise of groupware is greater 
: productivity through collabora- 
tion. Few products embody this 
ideal better than DEC’s LinkWorks, a mul- 
tiplatform (Unix, OpenVMS, PC, and 
Macintosh) work-flow system. If groups in 
your organization collaborate on the cre- 
ation and development of documents, im- 
ages, or data, LinkWorks delivers an ef- 
fective set of tools for automating your 
most complex work-flow tasks. 





The Local View 

On a local desktop, Link Works appears 
as a window in your graphical environ- 
ment, with each icon representing an ob- 
ject. Link Works objects can be just about 
anything, but they fall into one of three 
general classes: information (text or data), 
containers (e.g., folders), or actions. 

The information objects are typically 
files associated with application pro- 
grams—for example, an Excel spreadsheet, 
an Ami Pro document, or a bit-map im- 
age file. Unlike in the basic file system, 
LinkWorks information objects (analo- 
gous to files) and containers (analogous 
to subdirectories) have wrappers that con- 
tain far more information than just owner, 
creation date, and permissions. They have 
full text names, like those on the Mac; as- 
sociated icons; application programs; de- 
scriptive text; an extensible list of permis- 
sions; and even work-flow paths. 

Some of the actions show up as toolbar 
buttons; others are accessible only from 
drop-down menus. Click on an object icon 
in the window, and the icon launches an 
action or application that is appropriate 
for the file type on your workstation. Drag 
an object icon to the mail outbox icon, and 
your mail is sent automatically. 

Despite its rich structure, the LinkWorks 
environment is not intimidating. You’ ll 
find the usual elements of any GUI file 
manager with just a few additions, in- 
cluding an In box, an Out box, and a Pend- 
ing box. These containers are crucial to 
the work flow; you send and receive your 
work through them. The Pending box is 
for the inevitable projects that are held up 
for one reason or another. 

If an object doesn’t have a default rout- 
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The entire structure of LinkWorks hides within two deceptively simple-looking objects on the administrator’s Desk 
window: the System Configuration and System Administration desks. The administration and configuration menus 


are poorly designed. 


ing path, you can still route or share it. 
You choose points in a routing path and 
recipients for mail by selecting from an 
organizational chart. You can share the 
object by mailing a link to other users, 
thereby creating a collaborative work en- 
vironment. LinkWorks includes built-in 
E-mail that can gateway with other, dedi- 
cated mail systems. — 

Whenever you create a new object, you 
need to specify what kind of object you 
want, give it a name, and designate the ac- 
cess rights for it. For example, you might 
create an Address Book object with the 
name Local Contractors and give it For 
Information access rights. A For Informa- 
tion designation gives other recipients read- 
only access to the object; only you can 
modify it. 

You can use any object as a template 
by placing it in the template box. Drag- 
ging an object from the template box back 
out onto the Desk window copies the ob- 
ject but, unfortunately, without copying 
any of its Link Works attributes. 

The object types that are on your system 
and the associated application programs 
for each workstation are defined by the 


LinkWorks administrator. In fact, just 
about everything about Link Works can be 
customized by the administrator. 


Configuration and Administration 

The true nature of Link Works is apparent 
only to the administrator. Link Works’ par- 
adigm is that of an object-oriented data- 
base. LinkWorks objects are very much 
what a programmer would expect, with 
base classes, subclasses, inheritance, and 
instantiation. The entire structure of Link- 
Works hides within two deceptively sim- 
ple-looking objects on the administrator’ s 
Desk window: the System Configuration 
and System Administration desks. 

From the LinkWorks Configuration 
desk, you define object classes and sub- 
classes that you’ll be using in your opera- 
tions, and you associate tools (i.e., appli- 
cation programs) with data objects for each 
different user environment. You can also 
define menus and workspaces for different 
classes of users from the Configuration 
desk. It is the most complex and the most 
static of the two administrative work areas. 
If you’ ve worked with object-oriented sys- 
tems before, you will find LinkWorks’ 
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The organizational chart is an intuitive way of pinpointing stages in the work flow. The (hidden) work-flow diagram 
follows the same model. Unfortunately, you cannot resize the chart window. 


Object Class browser very familiar. 
From the System Administration desk, 
you create your organizational chart (it 
even looks like a tree-structure organiza- 
tional chart), set user accounts, and ad- 


minister workstations and working envi-- 


ronments. You also define the keyword 
list from the administration area. The key- 
word list works like a miniature document 
management system by organizing and 
retrieving documents and other objects. 
Many of the objects that you need will 
probably have a predictable work flow. 
The administrator can define work-flow 
blueprints and attach these blueprints to 
objects. 


The Ins and Outs of Work Flow 

Whether you, as an administrator, define a 
work-flow blueprint for an object class or, 
as a user, build a work flow for an indi- 
vidual object, the process of defining the 
flow is the same: You select the work-flow 
stages from the organizational chart. As 
you make your selections, you are building 
a graphical design of the work-flow pro- 
cess. Dragging and dropping stages cre- 
ates the paths of work flow. A simple path 
would resemble a list with lines connecting 
the positions that the object passes through 
during its processing. 

In addition, you can define branches, 
points when the object gets simultaneous- 
ly distributed to several recipients. You 
specify what you consider “processing” 
at any stage. It might be as simple as the re- 
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cipient opening the object when it is re- 
ceived, or it might require one of the three 
levels of signature: Initial, Approve, and 
Sign off. The signatures require password 
verification. 

Any path or branch in work flow can 
be conditional—that is, dependent on the 
status of any of the object’s attributes after 
processing at the source stage. For exam- 
ple, you might require that the recipient 
modify the document or image, thereby 
changing the date stamp. In that case, the 
work-flow test would check for a new date 
stamp and would allow the file to be 
passed on only after the date stamp had 
been changed. 

Any stage in the work flow can be as- 
sociated with a mode—an indication of 
what the recipient should do with the ob- 
ject (e.g., “For comment’). Any stage can 
also have a deadline and a more verbose 
description. In the current version of Link- 
Works, these object attributes are little 
more than text fields, but in the next re- 
lease some of these fields will be able to 
trigger actions. 

Not all organizations need work flow. If 
your organization’s operation (or a partic- 
ular class of object) is more collaborative 
than state- and stage-oriented, you may 
find that LinkWorks’ shared objects still fit 
your needs. A shared object can exist on 
several desks at once. Since LinkWorks 
maintains all its objects on the server, sim- 
ple shared objects can be modified by only 
one person at a time, whereas compound 


objects (e.g., file folders and boxes) can 
only be added to or deleted from. You can 
“register an interest” in a shared object, 
prompting LinkWorks to notify you of any 
changes to the object. 


Objects and the Database 

Despite the object-oriented nature of Link- 
Works, the infrastructure is an RDBMS 
(relational database management system). 
You can select your database choice from 
a supported list: Ingres, Oracle, Informix, 
or DEC Rdb. | 

The RDBMS points to where the ob- 
jects are stored on the server. The objects 
reside in their native format in subdirec- 
tories deep in the LinkWorks directory 
tree. The only protection from curious eyes 
is the server’s file-access control. Since 
the server can be an OSF/1, OpenVMS, 
Ultrix, SCO Unix, HP PA-RISC/HP-UX, 
or IBM RS/6000 running AIX, the securi- 
ty can be anywhere from pretty good to 
very good, provided that the server is well 
protected from attack. Only the superuser 
and the RDBMS have read permission on 
the files. 

Because LinkWorks manages all kinds 
of objects—binary images, sound and mo- 
tion files, and compound documents, as 
well as simple text documents—the ver- 
sion control consists of complete copies 
of each version of a file. This design makes 
it nearly impossible to corrupt an earlier 
version of a file when retrieving it, but it 
has the distinct disadvantage of consuming 
huge amounts of storage if your objects 
and documents tend to be large. 

LinkWorks has no utilities for auto- 
matically archiving older versions, so it is 
the user’s responsibility to delete older 
versions of documents. You could solve 
this problem by backing up the system 
with software that supports file migration, 
a feature that moves dated files to off-line 
storage. 


An Open Architecture 
The controlled fashion in which Link- 
Works maintains all its files and objects 
might suggest that it is not an open archi- 
tecture. This is not the case; it is as open as 
you wish to make it. Link Works has pro- 
visions for importing from and exporting to 
foreign file systems and mail systems. 
On the other hand, you can turn off these 
features and require that all documents 
and other objects within the LinkWorks 
system be created, revised, and retained 
only on the LinkWorks server—even if 
programs external to the server are modi- 
fying the files. The obvious loophole is 
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above and beyond the ordinary. 
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[eit Blazing the Path 


that most application programs let you 
make copies of documents to more than 
one storage device. The only sure stopper 
is to deny client machines any write per- 
missions except through Link Works. 

Using a common SQL RDBMS system 
as the infrastructure lets you extend Link- 
Works by writing your own SQL opera- 
tions and reports. For instance, the oper- 
ating system’s scheduled batch processing 
could generate a status report of all proj- 
ects that are in the queue. Since the SQL 
source statements that make LinkWorks 
run reside on the system, you can hack 
copies of them to process your own files 
automatically. 

The RDBMS infrastructure also makes 
it easy to scale up to a LinkWorks site. 
You aren’t limited to a single Link Works 
database (internally referred to as a cell) or 
server. A single LinkWorks administrator 
can manage several cells from the same 
interface. The one extension that you can- 
not make is out over a store-and-forward 
WAN (wide-area network) stream. Link- 
Works needs TCP/IP. 

On the downside of the RDBMS de- 
sign, the object-oriented model doesn’t 
map efficiently to a relational model. Any 
operation that changes the hierarchical 
structure requires updating the database 
structure, not just the data. LinkWorks 
locks you out of doing any other opera- 
tions until these are complete. 


Modeling BYTE 
I evaluated LinkWorks using a DECsta- 
tion 3000 (64 MB of RAM and 2 GB of 
disk space) running OSF/1 as the server. 
As client machines, I had four 486 PCs 
with 8 MB of RAM (the minimum mem- 
ory recommended for 
this application) and a 
Mac Quadra 950. En- 
gineers from DEC in- 
stalled the software, in- 
cluding the RDBMS 
and the TCP/IP stacks 
in the PCs and the Mac. 

The installation was 
not trivial: It took three 
worker days. The most 
difficult part of the task was installing a 
second network protocol stack in each of 
the client computers. The DEC engineers 
also configured Link Works for each of the 
client machines, associating application 
programs with object classes on each 
client. 

After an afternoon of training, I was on 
my own. I started simple: I designed a 
BYTE logo for the log-in window. Once I 
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had established a feel for the menus and 
general operations, I was ready to begin a 
model of BYTE’s editorial process. 

At first, I became disoriented in orga- 
nizational chart design. I didn’t understand 
how to optimally model our organization. 
I found that it was important to group users 
together in departments or workgroups. A 
group of people, any member of which 
could complete a specified task, often rep- 
resents a work-flow stage. It took three 
tries before I had a decent model of the 
organization and an article (a compound 
object that I defined from the Configura- 
tion desk). 

I spent roughly 40 hours developing this 
working configuration, but I still had to 
develop work-flow blueprints. Different 
kinds of articles follow different paths and 
have different requirements for text and 
graphics. Properties such as deadlines also 
differ from article to article. 

DEC (or a VAR that sells Link Works) 
will be glad to do the configuration and 
administration for you, for a fee. If you 
don’t have technical people in-house or if 
your technical staff doesn’t have the time 
to manage yet another system, using DEC 
or a VAR is your best bet. All in all, the 
configuration and administration were 
complex and tedious, not because of the 
complexity of LinkWorks, but because 
modeling work flow is complex. 


The Long and Short of It 

Shrink-wrapped work-flow systems have 
been slow in coming to market. There are 
hundreds (if not thousands) of custom- 
built systems—in-house, proprietary, and 
requiring large dedicated staffs to main- 
tain the programs and systems they run 
on. Most work-flow 
packages that you find 
at groupware trade 
shows are limited in 
one way or another. 
Either they run in only 
a single environment 
(e.g., Reach Software’s 
WorkMan works only 
in the PC LAN, MS- 
DOS/Windows envi- 
ronment), or they only move documents 
of a limited type. Some are only tracking 
systems, independent of the documents 
themselves. DEC’s LinkWorks supports 
clients on the three most common corpo- 
rate computing environments—Unix 
workstations, PCs (albeit running Win- 
dows), and Macintoshes—and at the same 
time contains, controls, and routes data 
objects (and collections) of any type. 


Of course, there’s always room for im- 
provement. The most obvious, and most 
difficult, improvement would be enhancing 
performance by moving from an RDBMS 
to an object-oriented database. But this 
move would result in a considerable loss 
of openness, and the net benefit is ques- 
tionable. 

The other improvements that I would 
like to see are in the details. For example, 
LinkWorks doesn’t fire off a notice when 
a deadline is approaching or past due. If 
you have the same user in a work flow 
more than once, the path becomes con- 
fused and looping. There are far too many 
verify-process notifiers; for that matter, 
far too many windows are necessary to do 
many operations. The menus (particularly 
the system configuration and administra- 
tion menus) are poorly organized and al- 
most primitive in design. 

It is a long list of little details. You can 
handle some of them by simply reconfig- 
uring LinkWorks to your own tastes, but 
some will require in-depth, source code 
changes. For example, LinkWorks requires 
TCP/IP or DECnet. It will not run on an 
IPX/SPX (NetWare) or AppleTalk/Ether- 
Talk network. Improvements in these and 
many other areas are in the works. 

To the user, LinkWorks is deceptively 
simple. To the manager, it is deceptively 
inexpensive, costing just $299 per client 
or server (not including the DBMS license 
and potentially high training costs). You 
can even save on that by $30 if you don’t 
need printed documentation for any of the 
licenses. 

LinkWorks is extremely complex, but 
then so is managing work flow manually. 
Before you even consider installing an au- 
tomated work-flow system, spend some 
time making sure you understand the var- 
ious forms of work flow in your opera- 
tions. If your organization can be dia- 
gramed in a few boxes, you probably don’t 
even need Link Works. 

If your organization has groups that 
need to collaborate on the development of 
documents, images, or data, or if your 
work flow is complex enough that you 
need to automate, track, and control it, 
then LinkWorks is as good as it gets. But 
if you don’t have the in-house expertise 
to study operations and to model work 
flow using LinkWorks’ object-oriented 
paradigm, you’d better budget some seri- 
ous consulting money. 


Ben Smith is a testing editor for the BYTE Lab. 
You can reach him on the Internet at ben@ 
bytepb.byte.com or on BIX as “bensmith.” 
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DELPHI is the only major online service 


to offer you full access to the Internet. 
And now you can explore this incredible 
resource with no risk. You get 5 hours 
of evening/weekend access to try it out 
for free! 

Use DELPHI's Internet mail gateway to 
exchange messages with over 20 million 
people at universities, companies, and other 
online services such as CompuServe and MCI 
Mail. Download programs and files using 
FTP or connect in real-time to other 
networks using Telnet. You can also meet 
people on the Internet. Internet Relay 
Chat lets you “talk” with people all over the 
world and Usenet News is the world’s 
largest bulletin board with over 4500 topics! 

To help you find the information 
you want, you'll have access to powerful 


mow 


search utilities such as “Gopher,” “Hytelnet” 
and "WAIS." If you aren't familiar with these 
terms, don't worry; DELPHI has hundreds of 
expert online assistants and a large collection 
of help files, books, programs, and other 
resources to help get you started. 

Over 600 local access numbers are 
available across the country. Explore DELPHI 
and the Internet today. You'll be amazed by 


what you discover. 
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Questions? Call 1-800-695-4005. 
Send e-mail to INFOa@delphi.com 
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SPARC Workstations to Go 


SPARC portables from RDI, Sun, and Tadpole make workstation 
computing’ more or less mobile 


STEVE APIKI 


or the most part, technical worksta- 

tions and mobile computers live at 

opposite ends of the computing uni- 
verse. Technical workstations have fast 
and power-hungry processors, enough stor- 
age to handle a full Unix installation with 
room to spare, high-resolution displays, 
and built-in networking capability. Mo- 
bile computers, on the other hand, must 
be small, light, and generally wimpy by 
workstation standards. 

Bringing these two ends of the com- 
puting spectrum together into a mobile 
Unix workstation is no mean feat. Until 
Tadpole introduced its first SPARC note- 
book just over two years ago, practical 
portable Unix systems didn’t exist. Tech- 
nologies like the MicroSparc processor, 
color TFT (thin-film transistor) displays, 
and PCMCIA 2.0 have made portable 
Unix systems more practical. But even 
with these advances, putting a Unix work- 
station into a totable box is still a technical 
challenge that requires significant com- 
promise between power and portability. 

In this review, I evaluate three portable 
SPARC workstations: the RDI PowerLite, 
Sun SparcStation Voyager, and Tadpole 
SparcBook 3. All are capable workstations 
with at least a 50-MHz MicroSparc CPU, 
32 MB of RAM, 340 MB of internal SCSI 
storage, a color TFT display, Solaris 1.1.1 
or 2.3, and OpenWindows 3.0 or 3.3. And 
all include software to handle problems 
germane to mobile systems, such as rapid- 
ly reconfiguring between different net- 
work situations. 

Ultimately, however, these are still trans- 
portable workstations, not portable sys- 
tems with workstation power. They’ Il spare 
you from taking the SparcStation on your 
desk to a client site, but they won’t replace 
a PowerBook or HP OmniBook for general 
mobile applications. 


SPARC Performance 

The PowerLite and SparcBook are more 
portable than the Voyager—they each fit in 
a clamshell case, while the Voyager is re- 
ally a marginally transportable, compact 
desktop system that can run off a battery. 
The Voyager, therefore, makes fewer con- 


cessions to size and power requirements. 
For example, the Voyager has a 60- 
MHz MicroSparc II processor. With its 8- 
KB data cache and 16-KB instruction 
cache, this CPU has a SPECint92 rating 
of 46.9 and a SPECfp92 rating of 36.9. 
The 50-MHz MicroSparc used in the oth- 
er two portables has 2 KB of cache for 
data and 4 KB for instructions. It provides 
a SPECint92 rating of 26.4 and a SPEC- 
fp92 rating of 21.0. In terms of current 
SPARC desktops, these CPU ratings make 
the PowerLite and SparcBook equivalent 
to a SparcClassic, and the Voyager some- 
what slower than a SparcStation 5. 
BYTE’s Unix benchmark tests, which 
measure operating-system and disk-sub- 
system performance as well as raw CPU 
power, bear out these ratings (see the 
benchmark graph). On synthetic proces- 
sor tests like the Dhrystone 2, the Voy- 
ager was more than twice as fast as the 
other two, whereas on the file copy test (a 
measurement of disk performance) the 
three systems were close, with the Pow- 
erLite coming out on top. Note that the 
PowerLite had somewhat more memory 
than the other two systems (48 MB ver- 
sus 32 MB) and was running Solaris 1.1.1 
(its standard configuration) while the Voy- 
ager and SparcBook ran Solaris 2.3. The 





SparcBook comes with either Solaris 1.1.1 
or 2.3 for the same price. 

With all caveats in place, the PowerLite 
and SparcBook come in with roughly 
equivalent performance, about twice the 
speed of a SparcStation 1+ (the bench- 
mark baseline). The Voyager is about 50 
percent faster than the other two. In day-to- 
day use, I found the Voyager considerably 
faster than either the PowerLite or the 
SparcBook, which after all are no faster 
than the underpowered SparcClassic. None 
is as fast as IBM’s PowerPC 601—based 
AIX notebook (a Tadpole design), tested 
by BYTE in July (see “PowerPC Hits the 
Road’), which came in around 20 percent 
faster than the Voyager. 


Mobile Networking 
One less obvious but critical point of com- 
parison between portable Unix systems is 
their ability to integrate into different net- 
work environments quickly and easily. 
Each of these machines provides some fa- 
cility to make mobile networking practical, 
ranging in sophistication from the Power- 
Lite’s fully automated AutoNet facility to 
a few Solaris configuration hints provided 
with the Voyager’s documentation. 

RDI provides two programs, AutoNet 
and Join, which together can automatically 
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configure the PowerLite for networked 
operation with a variety of networks or for 
stand-alone use. Join is hosted on each 
network and can provide the PowerLite (a 
Join client) with an IP address for use on 
that network at configuration time. 
AutoNet is a detection and configura- 
tion utility that selects a host name, IP ad- 
dress, and set of network configuration 


- files (e.g., a hosts file and a printcap equiv- 


alent) based on the network it detects when 
it’s run (usually at start-up). AutoNet can 
use Join information to identify the net- 
work, or it can gather what information it 
can from passing network packets. You 
can use both services on NIS networks or 
on networks without a name service. With 
or without Join, AutoNet is a great utility 
for moving between multiplenetworks. 
The Voyager has no automated network 
configuration utility. Instead, it relies on 
Solaris 2.x’s ability to switch between 
naming services to let you run satisfacto- 
rily either stand-alone or connected to an 
NIS network. However, if you switch be- 
tween multiple networks, you will still 
need to go through quite a bit of configur- 
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Context Switch 


virtual screen display 
that is greater than the 
physical size of the 
screen. 

The SparcBook’s 2- 
MB video buffer allows 
it to support up to 1280- 
by 1024-pixel displays. 
With the 640- by 480- 
pixel LCD panel, you 
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ed. It takes some getting 


























ing each time you connect. Sun does pro- 
vide Roam, an application for reading and 
responding to E-mail while disconnected 
from your home network. 

While not as automatic as AutoNet, 
Tadpole’s NCE (Nomadic Computing En- 
vironment) supplies some network con- 
figuration capability. Through NCE, you 
can change your IP address on the fly or 
choose which hosts database to use, al- 
though again you must do this by hand at 
each connection. NCE also supports re- 
mote mail processing through POP servers. 


Screen Considerations 
All the systems I tested included an ac- 
tive-matrix color display. The best screen 
was the SparcStation Voyager’s, a gor- 
geous 12-inch 1024- by 768-pixel panel 
with excellent contrast and clarity. The 
difference in size between the 12-inch pan- 
el on the Voyager and the next-largest 
(10.4-inch) display on the RDI PowerLite 
makes a significant difference in usability 
(and contributed largely to the Voyager’s 
higher price). The Voyager can also use 
an external Sun-compatible monitor with 
1152- by 900-pixel resolution. 
Both the SparcBook and the 
PowerLite sport 640- by 480- 
pixel displays with 8-bit color 
depth. RDI also offers a 1024- 
by 768-pixel color LCD option 
($6000) for the PowerLite. The 
standard PowerLite display of- 
fers greater color range than the 
SparcBook’s, with a 262,000- 
color palette versus the Sparc- 
Book’s 4096 colors. Since 640 
by 480 pixels is too small to 
reasonably support a window- 
ing system, both systems offer a 


used to, but the panning 
and zooming is fast, and 
the simulated 1280- by 1024-pixel display 
is reasonable for getting a quick overview 
of the desktop. Compared to the Power- 
Lite, the SparcBook exploits its limited 
display resolution much more capably. 

The SparcBook also provides a virtual- 
desktop utility for switching between 
workspace screens. The PowerLite, which 
lacks the other display features of the 
SparcBook, provides a similar software 
utility that lets you pan between virtual 
desktop panels. Both the PowerLite and 
the SparcBook support external VGA, 
SVGA, and Sun displays, and 640- by 480- 
pixel simultaneous internal and external 
displays. 


RDI PowerLite 

The PowerLite is too big and bulky to 
make a comfortable laptop, but it could 
make an excellent transportable desktop 
replacement with the addition of better 
display support. Unfortunately, the 640- 
by 480-pixel display just doesn’t work in 
this capacity; if you can afford a $6000 
premium, the upgrade to a 1024- by 768- 
pixel panel is a good idea. 

The PowerLite is more self-contained 
than the SparcBook, with much more room 
for expansion, a better keyboard, and a 
nice integrated trackball. With support for 
two 3'4-inch SCSI drives (three if you re- 
move the floppy drive) and space for a 
PCMCIA Type III device, the PowerLite 
can handle up to 1 GB of internal storage. 
RDI also offers an optional expansion unit, 
called the PXU, that clips onto the bottom 
of the PowerLite (increasing its height by 
about 1.5 inches) and supplies two more 
drive bays and two SBus slots. 

The PowerLite’s battery life is the best of 
the three systems tested (see the battery- 


UNIX NOTEBOOK FEATURES 


The SparcBook 3 and the PowerLite are smaller than the Voyager but somewhat less powerful. The Voyager’s 60-MHz MicroSparc II makes 
it significantly faster than the two 50-MHz MicroSparc portables, and its larger, high-resolution screen makes it a real desktop replacement. 
However, the two smaller machines, both with a built-in modem and integrated pointing device, make better choices for heavy mobile use. 


RDI POWERLITE 


Price as tested 


Clock speed 


Max. external resolution (pixels) 


Networking connections 


Other devices 


1152 x 900 


SUN SPARCSTATION VOYAGER 


1152 x 900 


10Base-T Ethernet, AUI Ethernet 


Internal speaker and microphone, 


internal fax modem, integrated 


trackball 


Dimensions (H x W x L, in.) 


' Base price configuration: 16 MB of RAM, 340-MB SCSI, internal graphics as noted 


life graph), and its battery management 
software conducts an orderly shutdown as 
power expires. But at 1.2 hours, the battery 
life is still too short to do any real work 
away from an outlet. Also, the machine is 
too big and heavy to use for any length of 
time except on a real desk. 

AutoNet and built-in 10Base-T and AUI 
(attachment unit interface) Ethernet inter- 
faces make the PowerLite the easiest to 
move from network to network, and a 
built-in modem and dual serial ports make 
remote communication and connection to 
printers and other pe- 
ripherals simple. One 
minor complaint: Con- 
trary to convention, the 
system’s serial port con- 
nectors are female, even 
though the PowerLite is 
a DTE (data terminal 
equipment) device. 






















(PowerLite) 
Building A 


(619) 558-6985 


Sun SparcStation Voyager 
Stretching the definition 
of portable a bit, the 
Voyager comes in sev- 
eral pieces; weighs over 
15 pounds with power 
supply, keyboard, and 
mouse; and doesn’t fold 
down into a convenient- 
ly transportable shape. 
However, it can run off a 
battery, and the display 
and system unit are inte- 


2550 Garcia Ave. 


(415) 960-1300 


(SparcBook 3) 


Austin, TX 78727 
(512) 219-2200 


About the Companies 
RDI Computer Corp. 
6696 Mesa Ridge Rd., 
San Diego, CA 92121 


fax: (619) 558-7061 
Circle 1081 on Inquiry Card. 


Sun Microsystems Computer Corp. 
(SparcStation Voyager) 


Mountain View, CA 94043 


fax: (415) 969-9131 
Circle 1082 on Inquiry Card. 


Tadpole Technology, Inc. 
12012 Technology Blvd. 


fax: (512) 219-2222 
Circle 1083 on Inquiry Card. 
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grated into a nice, compact package. Sun 
offers a carrying case for the Voyager, but 
the unit is still considerably more fragile 
than the other two systems. The unit I test- 
ed was shipped in a hard-shell Zero case, 
a good idea if you intend to transport the 
Voyager on a regular basis. 

Once you get the Voyager where it’s 
going, it’s hands-down the best system 
among those I tested in terms of perfor- 
mance and usability. It requires little desk 
space, and the power supply is built into 
the case so you don’t have to hook up an 
external unit. The exter- 
nal keyboard and mouse 
are much better than the 
devices built into the 
PowerLite and Sparc- 
Book, and, as mentioned 
above, the screen is a ca- 
pable CRT substitute. 

To prolong battery 
life, Sun provides con- 
trol over screen and hard 
drive power time-outs 
through a Power Man- 
ager tool. The Power 
Manager also displays 
remaining battery life 
while you’re working. 
Tested battery life for the 
Voyager, however, was 
only 35 minutes—hard- 
ly worth bothering with. 

Besides portability, 
the Voyager’s weakest 
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1280 x 1024 


AUI Ethernet 


2 Type (or 1 Typ 
internal fax modem, integrated 
TrackPoint 


2.0x11.8x85 


* Includes power supply, keyboard, and mouse 





points are a single internal SCSI device 
(340 MB standard), requirement for 
10Base-T Ethernet, and relatively poor sup- 
port for moving from network to network. 


Tadpole SparcBook 3 

The SparcBook 3 is the lightest, smallest, 
and most easily transported system, weigh- 
ing in at just 6.5 pounds and featuring a 
lightweight, compact external power sup- 
ply. Although screen resolution is only 
640 by 480 pixels, the SparcBook makes 
good use of its virtual screen system to 
provide a usable display. 

Tadpole put a lot of thought into the de- 
sign of this mobile system, and it has a 
raft of useful features. The 2'4-inch SCSI 
drive is removable, making the SparcBook 
shareable among multiple users. An LCD 
on the front panel shows battery life and 
other status information. NCE provides 
access to management and configuration 
features, and hot keys simplify save-and- 
resume and screen controls. 

NCE’s strongest asset is its save-resume 
capability. NCE can save the entire con- 
tents of memory to a reserved area on disk 
before shutdown and reload when you next 
power up the system, saving a great deal of 
time (and some power). To implement this 
feature, Tadpole had to make some driver 
and kernel modifications to the standard 
SunOS installation, and this can be dis- 
concerting; however, the company says 
the suspend-resume capability has been in 
the field for years without problems. 

continued 
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“DATA BREAKS THE 





PRIME DIRECTIVE!” 


AShk ANGUS from ANGOSS 


The World’s First 
Computer Advice Column 





Dear Angus, 
Now the TV series is into 
reruns, I calculate it 
safe to defy the Prime 
Directive by communicating 
with you. I believe this 
is what Humans call a Fan 
Letter. I have used my 
Positronic brain to access 
your columns in the 
Enterprise’s computer and 
have analyzed your advice 
and its impact on late 
20th Century Information 
Technology. It would be 
unwise to further breach 
the Prime Directive by 
revealing the results, but 
I am compelled to thank 
you, Great-great-great- 
grandfather. 
Lt. Cmdr. Data 
Starship Enterprise 


Dear Data: 
I’m honored. Could you bend the 
Prime Directive just once more? 
Fax, download, beam down, or 
whatever it is you do, a copy of 
your letter to my bosses at 
ANGOSS Software. If this doesn’t 
get me a big raise come contract 
renewal time, nothing will. 

ANGUS 


Dear Angus, 

I’m under the gun. I have 
a week to produce a report 
that will determine 
corporate strategy up to 
the year 2000. This means 
developing accurate 
customer buying profiles; 
forecasting sales patterns 
for all: products: 
identifying the most 
effective sales campaigns; 
pinpointing the best 
locations. for stores and 
targeted mailings and 
that’s just a taste. I’ve 


got enough data to 
backfill the Okeefenokee; 
enough spreadsheets to 
wallpaper Pittsburgh; 
query tools up the kazoo 
and reporting tools that 
just don’t do the job. I 
need a solution that 
delivers Results -- and 
fast. 

Desperate 


Dear Desperate: 

Results, not Restrictions is what 
ANGOSS Software is all about. 
You need ANGOSS 
KnowledgeSEEKER, a unique, 
artificial intelligence product 
which quickly delivers automatic, 
context-sensitive data analysis. 
You'll be amazed how easy it is to 
use. It works with existing 
operational data and produces 
results immediately in an easy-to- 
grasp decision tree. Just point 
KnowledgeSEEKER at the data field 
you want analyzed; within minutes 
it identifies all significant cause- 
and-effect relationships. Anyone 
who’s used KnowledgeSEEKER will 
tell you it regularly highlights 
factors impossible to find with 
standard data analysis/ 
manipulation tools like 
spreadsheets, reporting and query 
software. It can also predict or 
specifically apply rules developed 
through its analyses. 


Listen up, my friend. ANGOSS 
KnowledgeSEEKER makes you an 
instant winner in two ways. First, it 
handles all those analysis tasks in 
minutes rather than hours or days. 
Second, using the rules created 
from your data, KnowledgeSEEKER 
can accurately identify things like 
the best locations for new stores. 
Start now by calling my buddy Jim 
Wright at ANGOSS Software. 

A weus 
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Got a computer with a problem? Command him or her to write “ASK ANGUS”. 


c/o ANGOSS Software International Limited, 430 King Street West, Suite 201, Toronto, Canada MSV 1J5. 


T(41G) 993-1122 


ANGOSS SiliWils. Available on DOS/LAN and numerous UNIX platforms. 


F (416) 093-5077. 





ANGOSS" 


Software 


The Shape 
of Things 


to Come 


System 


Battery life was under an hour, so a 
quick resume or save (as opposed to a 3- 
minute full boot or full shutdown) is dou- 
bly important. Tadpole ships the system 
with a spare battery, which doubles its 
road life, and offers an optional 4-pound 
external battery pack that should boost life 
considerably. (Tadpole claims 5 hours min- 
imum.) Despite poor battery performance, 
the SparcBook’s size made it the only one 
of these three systems I took traveling. 

Like the Voyager, the SparcBook is lim- 
ited to a single internal SCSI device; how- 
ever, you can upgrade from the standard 
340-MB drive to the tested 520-MB drive, 
and the Type II] PCMCIA slot will support 
an additional 105-MB drive. The Sparc- 
Book 3 lists for $10,950. A monochrome 
version, the SparcBook 3LC, goes for 
$7500 with 8-bit audio and no ISDN. 


Best and Brightest 

Since running on batteries isn’t really prac- 
tical for any of these machines, I’ Il consid- 
er the two applications for which portable 
workstations are most useful: field sup- 
port, where a system running a dedicated 
application (e.g., a network monitor) is 
carried from site to site; and transportable 
computing, where a consultant might need 
to move a system from one client location 
to another. For the first application, porta- 
bility is key; for the second, a self-con- 
tained, fully functional workstation is the 
most important consideration. 

The SparcBook 3 would be my choice 
for a truly portable system. Although it 
makes compromises in expansion capa- 
bility and screen size, it’s small and light- 
weight, and its NCE save, resume, and lo- 
cation customization features make it 
almost a pick-it-up-and-go system. 

My overall favorite, however, is the 
SparcStation Voyager, although I'll admit 
a bias in that my traveling requirements 
mostly consist of toting machines from 
site to site, not using a workstation on the 
road. For that application, the Voyager’s 
fully functional environment makes it 
worth the hassle of transporting and re- 
configuring at each location. 


Editor’s note: As we went to press, RDI 
announced a new base price of $7995 for 
the PowerLite. | 


Steve Apiki is a BYTE contributing editor. He is se- 
nior developer at Appropriate Solutions, Inc., a 
consulting firm based in Peterborough, New 
Hampshire, and specializing in cross-platform ap- 
plication development. You can reach him on the 
Internet or BIX at apiki@ bix.com. 





An emulator on its own 
will get —_ 
nowhere 2Zqe(—— _ 
fast. a 








sth, 


includes 
the protocol stacks. 


on gives you everything you 
need to connect your PCs to UNIX, 
VMS or Data General hosts. You just 





All SmarTerm’ for Windows 
products include: 


SmarTerm TCP/IP as a Windows Sockets DLL 
Individual or centralized TCP/IP management 
Drag-and-drop FTP 
Pop-up keyboards 
User-definable button palettes 
True Multiple Document Interface 
Connections directory 
Script recorder 
Simplified keyboard remapping 
SmartMouse™ programmable mouse support 
Customizable help system 
On-screen toolbox 















'SmarTerm and go.' 

It’s a really radical idea, like selling 

a car with wheels. So radical, in 
fact, SmarTerm is the only 
software that gives you the 
complete connectivity, high 
performance, and ease of use 


you need, all in one. 





SmarTerm products all consist 
of the most precise terminal emulation available, plus free SmarTerm 
TCP/IP and LAT stacks and NDIS and ODI support. (You wouldn’t expect 
to pay extra for the wheels on your car, would you?) 

On top of this, SmarTerm’s pioneering corporate support tools and utilities SmarTerm products are also available for DOS. 
make the software cost effective and quick to run by automating common tasks. 
You can use your mouse in host applications, record scripts, use drag-and-drop 
FTP, and more - so much more than any other 
connectivity package. 


Find out how to 'SmarTerm and go' with the complete host connectivity 


software. Call Persoft now at 1-800-EMULATE (1-800-368-5283). 





Persoft, Inc., 465 Science Drive, P.O. Box 44953, Persoft Europe, Lower Woodend Barns, Fawley, Henley-on-Thames, 
Madison, Wisconsin 53744-4953 USA. CONNECTIVITY SOLUTIONS Oxfordshire, RG9 6JF, England. 
Tel: (608) 273-6000 Fax: (608) 273-8227. DOS © Windows ® Ethernet @ Token Ring Tel: 0491 638090 Fax: 0491 638010 


© 1994 Persoft, Inc. All rights reserved. Persoft and SmarTerm are registered trademarks and SmartMouse is a trademark of Persoft, Inc. All other trademarks mentioned are properties of their respective companies. 
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C, C++ and BASIC programmers, 
now you get much more than 





housands of programmers have 
already discovered how to get dBASE, 
FoxPro and Clipper compatibility with 
their favorite language and hardware 
platforms. For example, one customer 
has C programs running on PC and Sun 
workstations sharing data with 
concurrently running FoxPro for 
Windows applications. 


You see, CodeBase technology is 
simply the best way to add multi-user 
xBase compatible DBMS power to C, 
C++, Basic or Pascal. 


You still gain speed & small size 


CodeBase users really appreciate our 
small executable size. Unlike SQL 
engines which are a Meg or so in size, 
CodeBase 5.1 EXE’s can be as small as 
45K! You'll also like the speed—with 
our Intelligent Queries you get the 
execution speed of C plus stunning 
query performance from our smart use 
of available index information. 


Now formatted data entry in 
Windows is as easy as point & click! 


Experienced Windows programmers 
know formatted data entry is difficult 





Introducing the new CodeControls, a unique 
set of data-aware custom controls. Now simply 
drop them into your Windows applications via 
your favorite visual interface builder. 


to program under Windows. But with 
our new CodeControls, you can simply 
‘Point & Click' to design data entry 
windows for date, numeric, and 
character information—formatted just 
the way you want it. 


NEW-Data-aware controls 


Our new custom controls are 
data-aware, SO now you can easily 
build a scrolling list box that's tied to a 
data file, or look up matching combo 
box entries—even as the user types. 


Introducing CodeReporter 2.0 





Quarterly Sales 


Atlas 


uarterly Company Sales Total: 





EI SECE SS 


Introducing the new CodeReporter 2.0 our visual, 
interactive xBase report writer. We designed it 
with developers in mind, but end-users will love it. 


Create a wide variety of reports 
visually, easily, and instantly. 


Use CodeReporter's new Jnstant 
Report Wizard to create a report—in an 
instant. To refine your report, simply 
drag and drop report objects—for data, 
totals, text or graphics—using the 
interactive layout screen. 


Easily build report queries using our 
calculator-style expression builder. 
Then get your reports lightning fast 
through the built-in Intelligent Query 
Technology. 











xBase compatible DBMS power. 


And get multi-platform portability. 


Once your reports are designed under 
Windows, you can generate correspond- 
ing source code. Use this source code to 
launch reports under DOS, Macintosh, 
Windows, NT, OS/2 or UNIX. 

































































Buy One, 
Get Two FREE. 


Now when you buy any one of our xBase 
compatible library products: CodeBase, 
CodeBase++, CodeBasic or CodePascal 
(for the language of your choice), you'll get 
both the new CodeReporter 2.0 AND the 
new CodeControls 2.0 absolutely FREE 
—for a limited time only. 


To Order Now Call 
403-437-2410 


Unconditional 60-Day Money-Back Guarantee 


SEQUITER | 


SOFTWARE INC. 














FAX 403°436°2999 
UK Tel. +44-81-317-4321 


P.O. Box 575 Newmarket NH 03857-0575 


©1994 Sequiter Software Inc. All rights reserved. CodeBase, CodeBase++, CodeBasic, CodePascal, CodeReporter, & CodeControls are trademarks of Sequiter Software Inc. All other product names are trademarks of their respective companies. 
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Reviews Software 


“The” Debugger Is Aptly Named 


This Mac software development tool helps you easily debug programs 


written for both GS8Ox0O and PowerPC processors 


TOM THOMPSON 


he Mac programmer’s life got 
: complicated when Apple intro- 
duced the PowerPC-based Power 
Macs. There are new choices in develop- 
_ ment tools that generate PowerPC object 
code. Also, the Power Mac’s run-time ar- 
chitecture has been revamped to support 
DLLs and objects called code fragments 
(see “The Power Mac’s Run-Time Archi- 
tecture,” April BYTE). This means there 
are two new volumes of Inside Macintosh 
to read, along with the usual complement 
of technical notes, to obtain information on 
this new system software. 

However, since the Power Macs pro- 
vide better native performance than other 
platforms, they promise great opportunities 
for those who make the effort to write na- 
tive (i.e., PowerPC) programs. Further- 
more, those code fragments, which are the 
building blocks of Power Mac programs, 
let you readily access system globals or 
other application data without resorting to 
assembly language. This simplifies a Mac 
program’s design tremendously. 

You’ ve still got to debug those native 
programs, though, especially as you learn 
the nuances of code fragments and other 
PowerPC-specific details. This means us- 
ing a native debugger. Surprisingly, there 
‘are very few of those for the Power Mac. 
There’s Apple’s Macsbug 6.5, a debugger 
written in 680x0 code that relies on the 
Power Mac’s 68LC040 emulator to oper- 
ate. This version of Macsbug still only in- 
terprets 680x0 processor instructions and 
registers. There are special resources called 
dcmds (shorthand for debugger commands) 
that can enhance Macsbug’s capabilities, 
much as a Photoshop plug-in adds new 
features to Photoshop. Apple provided ear- 
ly Power Mac developers with dcmds that 
enabled Macsbug to interpret PowerPC 
instructions and display the processor reg- 
isters. However, at this writing, Apple has 
not decided whether to offer these dcmds 
to the developer community at large. 

This leaves serious PowerPC program 
debugging to a product from Jasik Designs 
called The Debugger V2. Either the pro- 
gram’s author, Steve Jasik, has a lot of 
brass, or The Debugger is loaded with 
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The Hela displaying a PowerPC. program as source code. The sigma ele indicate gicctbiec statements. 
The bulleted source line has a breakpoint set on it, and the highlighting shows that the program execution has 


stopped on the breakpoint. 


enough unique features to justify the name. 
Based on my experience using The De- 
bugger on several Power Mac program- 
ming jobs, it earns its title easily. It’s an in- 
dustrial-strength debugger that runs on 
both 680x0-based Macs and Power Macs. 
On Power Macs, whose operating system 
is a mix of 680x0 and PowerPC code, The 
Debugger handles both processor instruc- 
tion sets simultaneously. It provides low- 
level glimpses of either processor’s in- 
structions and registers, yet it can supply a 
high-level view of a faulty program as 
source code. It also lets you easily display 
the contents of the program’s variables 
and data structures. These and other fea- 
tures that I'll describe below make The 
Debugger well worth its $350 price tag. 


Types of Debuggers 

Before going into specific details on The 
Debugger, it’s important to review what 
types of debuggers there are. Macsbug is a 
low-level or assembly language debugger. 
Low-level debuggers typically operate as 
close to the metal as they can, using a min- 
imum number of operating-system re- 


sources. Thus, such debuggers are very 
robust. They typically continue to run even 
when a program bug wreaks havoc on 
most of the operating system. 

Because they rely so little on the oper- 
ating-system code, low-level debuggers 
can be used to debug parts of the operating 
system or specialized code such as menu 
definition functions (used to create floating 
tool palettes), drivers, and Extensions. The 
big disadvantage of low-level debuggers is 
that because they shun the use of system 
services, they must sport a rudimentary 
interface. This interface requires that you 
remember what commands to type in to 
adjust the program counter, set a break- 
point, or dump a section of memory. 

A high-level or source debugger levers 
off the services of the Mac OS to provide 
easy access to the program being de- 
bugged. It typically displays the program 
as source code rather than as processor in- 
structions. Variables and data structures 
can be examined by name, and the con- 
tents can be displayed in a variety of data 
formats. You don’t have to remember ar- 
cane debugger commands—they’re a 
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choice on a menu. You can easily test a 
problem program because the high-level 
debugger presents it in the programming 
language you wrote it in. Typical high-lev- 
el debuggers are Metrowerks’ MW Debug 
and Symantec Think C’s Think Debugger. 
The downside to high-level debuggers is 
that, since they make heavy use of the op- 
erating system, they’re only as stable as 
the operating system itself. A program bug 
that mangles the Mac OS often takes out 
the high-level debugger as well. And such 
debuggers cannot be used to debug code 
that exists on the fringes of the operating 
system, such as drivers or Extensions. 


In a Class by Itself 
What category does The Debugger belong 
to? Both. It’s a low-level debugger in that 
you can display the errant program’s code 
as 680x0 or PowerPC machine instruc- 
tions and examine the processor registers, 
the program’s heap and stack, and any sec- 
tion of memory. But it also sports a boat- 
load of high-level features. It has menus 
that let you point and shoot numerous de- 
bugger commands. Separate draggable 
Mac windows supply displays of the heap, 
the stack, and any Mac OS data structure 
you select. You view the code of the active 
(or current) function and 
can examine the contents 
of its local variables. If 
you compile your program 
so that special symbolic 
debugging information is 
available to The Debug- 
ger, it shows the program 
as source code. 















¢8 and 16 Bit ISA bus support 








embedded PC system 








eSupport for all types of memory, 
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Board Level Disk Emulators 
¢ Replace mechanical drives in embedded systems 
¢ High performance and low cost models available 
eFlash, EPROM and battery-backed SRAM 
technologies. Capacities from 180K to 14MB 
¢ Dual drive and hard drive emulation support 


PCMCIA Carddrives & Adapters 
eUse PCMCIA cards in your desktop or 


eInternal model fits in 31/2” drive bay 
eDual socket & external models available 


I/O cards and Type III hard drives 
¢DOS & Windows compatible drivers included 
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With all these high-level features, you’d 
expect The Debugger to have the vulnera- 
bility of other high-level debuggers, but 
appearances are misleading. At boot time, 
The Debugger has two Extension files that 
copy the device driver tables, trap tables, 
and system resources that it uses to im- 
plement the high-level interface into a pri- 
vate section of memory. It then uses this 
clone of system resources as it runs. Thus 
The Debugger can present a high-level in- 
terface to the programmer but has the im- 
munity of a low-level debugger to all but 
the most severe system crashes. Steve Jasik 
definitely knows his way around the Mac 
OS, because this technical feat required 
some serious rocket science. Also, because 
The Debugger runs independently of the 
operating system, you can use it to debug 
system code, drivers, MDEFs, Extensions, 
and other exotic code fare. 


Bug Hunt 

As I mentioned, The Debugger works on 
680x0- and PowerPC-based Macs. Like 
Macsbug, it’s composed mostly of 680x0 
code that runs in the 68LC040 emulator. 
The software fits on a single high-density 
floppy disk. On the disk are The Debugger, 
which weighs in at a mere 400 KB; Mac- 
Nosy, a 680x0 disassem- 
bler that understands Mac 
traps and code resources; 
and CoverTest, a code- 
execution profile utility. 
Two slim manuals, a quick 
reference card, and a sheaf 
of printed technical notes 
accompany the disk. 


SOLID STATE Disk Emulators ane PCMCIA Products 










PC CardShark II™ 
PCMCIA Carddrive 


I used The Debugger on a Quadra 800 
and a Power Mac 8100/80. You install The 
Debugger by copying the contents of the 
floppy disk to your hard disk. Next, you 
drop the Extension files into the System 
Folder and reboot. A supplied MPW script 
automatically performs the installation and 
resolves some Extension conflicts, but if 
you’re using Think C or Metrowerks Code- 
Warrior, you’re stuck with the manual in- 
stallation. The Debugger can be config- 
ured to work on a second monitor, so that 
the other monitor is available to operate 
the problem program. 

You call up The Debugger at any time 
by typing Option-\. Of course, The De- 
bugger also seizes control any time an ex- 
ception occurs. In either case, a distinc- 
tive green menu bar appears instead of the 
Apple menu. The Debugger menu bar 
shows how much remaining memory it 
has to work with, and at the far right is the 
program counter’s location. Also present 
are windows that display the offending 
function, the stack, and the PowerPC pro- 
cessor’s registers. If the program crashes in 
the emulator or a function written in 680x0 
code, 680x0 processor instructions and reg- 
isters are displayed instead—an essential 
feature on a computer whose operating sys- 
tem is a mix of PowerPC and 680x0 code. 

If you have generated a symbols file 
(.SYM for 680x0 programs and .xSYM 
for PowerPC programs) using MPW C or 
Metrowerks CodeWarrior, The Debugger 
loads this information and presents the 
function as source code, as shown in the 
screen on page 159. Local and global pro- 
gram variables are displayed and updated 
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High Capacity DRAM Drive 

eExpandable 16 to 512MB. 51/4” or 
desktop models. Fast SCSI-2, SIMM 
module based, .1msec access with 
built-in battery back-up and ECC. 


Flash IDE Drives with capaci- 
ties from 2.5 to 40MB 


Features: Autoboot capability, all 
models. Support for all popular op- 
erating sytems. Solid state reliability. 


Applications: Embedded 
Systems, Diskless PCs, LANs, 
POS, Medical, CAD/CAM, 
Graphics, High Performance PCs 
and Servers. 






ter on ere eens CURTIS, INC. Industry Leader in Disk Emulation Products 
418 W. County Rd. D « St. Paul, MN 55112 * 612/631-9512 * FAX 612/631-9508 








— — opens upa 
~ whole new world in 


| communications software. 
PROCOMM PLUS for Windows 2.0 is here with 
new features which are above and beyond all 
other communications software programs. 
First up, you have access to complete fax capabilities 
including a fax viewer, scheduling, broadcast send, and 


the ability to receive faxes in the background; all from 
right within PROCOMM PLUS for Windows. 























¥ ee 


Plus, with the fully-customizable Action Bar,” you can easily 
activate frequently used features with immediately under- 
standable icons. You'll find our new Dialing Directory smart 
enough to serve as a single phone source to organize voice, 
fax and data calls. Enhanced ASPECT scripts automate 
on-line sessions with services like CompuServe and MCI Mail. 
Our GIF viewer displays graphics 
as you download them. And in 
the intuitive PROCOMM PLUS 
tradition, everything is extremely 
powerful and easy to use. 


Call us at 1.800.315.3282 
to upgrade for just $69. 

To start fresh, visit your computer 
retailer. PROCOMM PLUS for Ii ha a om tio Sf 
Windows 2.0...a whole world 


is waiting. | ROCOMM 
LUS. + wma 


TOTALLY CONNECTED 





PROCOMM 





DATASTORM e P.O. Box 1471 © Columbia, MO 65205 © 314.443.3282 


All brand and product names are trademarks or registered trademarks of their respective hokders. Copyright © 1994 DATASTORM TECHNOLOGIES. INC. All nghts reserved. 
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in a separate window. The Debugger can 
also obtain some symbol information from 
Think C 7.0 project files, but the display is 
limited mainly to source code: There are no 
names associated with the displayed local 
variables and no data types for both local 
and global variables. 

In the source code window, you set 
breakpoints by just pointing and clicking: 
You highlight the source code statement of 
interest (executable statements are marked 
with a X) and then type Command-B or 
choose Toggle|Set Bkpt at from the Stops 
menu. You can select a function or variable 
to display by highlighting it and selecting 
Code |Data blk from the Display menu or 
by typing Command-D. For example, you 
can click on a function name that appears 
in the source code window, highlight it, 
and type Command-D, and the function’s 
source code will appear in a new window. 
If you haven’t selected a function, a dialog 
box prompts you for a function name. This 
lets you examine functions that might not 
be available in the current source window. 

If you hold down the Command key and 
click on the source code window, its con- 
tents appear as source code lines inter- 
spersed with the machine code that im- 
plements the source line. For PowerPC 
code, a “training wheels” feature auto- 
matically comments the machine instruc- 
tions; this is handy in aiding your under- 
standing of the PowerPC instruction set. 

You can single-step through the pro- 
gram as source code statements or by each 
machine instruction. On PowerPC branch 
instructions, as you step through the ma- 
chine code, The Debugger informs you 


(Ores “The” Debugger Is Aptly Named 


whether the branch was taken or execu- 
tion fell through to the next instruction. A 
Step Continuous menu item lets you set 
the rate at which The Debugger automat- 
ically steps through the program. This lets 
you feed the program events and watch 
how the code responds until it crashes. 

A CFM (code fragment manager) menu 
item in the Tables menu lets you explore 
code fragments. By default, a window dis- 
plays all of the program’s code fragments, 
including the shared libraries associated 
with the program. As with all other de- 
bugger windows, you can highlight an ad- 
dress in this window and display it. This 
enables you to “spelunk” through shared li- 
brary code or examine transition vectors, 
which describe the linkages between your 
program and shared library functions. This 
feature alone should minimize some of the 
headaches that occur when programming 
the Power Mac run-time architecture. 


improvements Coming 

The Debugger’s most serious limitation is 
its documentation. The technical informa- 
tion sprawls across the entire range and 
history of the Mac, mentioning peculiari- 
ties in the Mac Plus, SE, and II as well as 
more recent machines. Most of this old 
material should be pruned. Worse, there’s 
little PowerPC-specific material. Luckily, 
since The Debugger uses the same inter- 
face no matter what processor is driving 
the Mac, some of the PowerPC capabilities 
can be inferred from documented 680x0 
features. However, not all of the 680x0 
features are currently implemented in the 
PowerPC, and there’s no description of 


the PowerPC-specific CFM item at all. 
Jasik Designs has a revision of the ma- 
jor documentation in the works. By the 
time you read this, the new documenta- 
tion will be distributed along with The De- 
bugger on a CD-ROM. Buyers of The De- 
bugger also get free periodic updates of 
the product for a year, so users can expect 
these missing PowerPC features to appear 
in The Debugger as the year progresses. 
In addition, MacNosy should be able to 
disassemble PowerPC code this fall. 
Despite the minor shortcomings, The 
Debugger provides ample PowerPC- 
specific support that reduces the debug- 
ging efforts of anyone writing native Pow- 
er Mac code, regardless of whether it’s an 
application, a shared library, an Extension, 
or a plug-in module. The Debugger’s abil- 
ity to display and debug two different pro- 
cessor instruction sets simultaneously is 
an extraordinary piece of programming. 
Its high-level source code display, com- 
bined with the ability to examine the pro- 
gram as low-level machine code, makes 
program tracing easy and the detection of 
obscure program bugs practical. The docu- 
mentation could use some work, but seri- 
ous programmers who are used to ferreting 
out information won’t see this as a prob- 
lem. The Debugger is thus the program 
for serious Power Mac development. 


Tom Thompson is a BYTE senior technical editor 
at large. He is an Associate Apple Developer and 
author of Power Macintosh Programming Starter 
Kit (Hayden Books, 1994). You can contact him on 
AppleLink as T.THOMPSON or on the Internet 
or BIX at tom_thompson@ bix.com. 


EVER SEEN A GROWN PIRATE CRY ? 


SMartPLUG™ 


e Gives you complete protection against unauthorized access and duplication 
of your software. 

e A processor based parallel plug, with integral nDES encryption. 

e Includes a 120-byte field of programmable non-volatile memory. 


Also available: 

CodeSafe: plugless HD installation 
MemoPlug: a memory plug for PC's. 
LANPlug: for Networks. 


Head office: 

5 Haganim St. P.O.B. 9195 

Haifa 31091, ISRAEL 

Tel: 972-4-516 111 Fax: 972-4-528 613 


U.S.A: 
4005 Wedgemere Dr. 
Tampa, FL 33610 
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Czeck Republic : 
France: 
Holland : 

italy : 

Poland : 

South Africa : 
Spain : 

Tel: 1-813-744 5177 Fax: 1-813-744 5197 U.K: 


ClockPlug: for time-limited use of software. 
NECPlug: for Japanese NEC systems. 
U-Plug: a processor-based serial plug for UNIX Sie 


PC Kompas, Tel: 42 (2) 423 874 

CTI, Tel: 33 (1) 4738 1617 

Infor' Base, Tel: 31 (3402) 54747 
DIGlsoft, Tel: 39 (2) 646 4557 

Soft, Tel: 48 (22) 100081 (306,326) 
LionSoft, Tel: 27 (11) 887 8256\8461 
Economic Data, Tel: 34 (1) 442 2800 
User Friendly, Tel: 44 (527) 510 105 


EliaShim 
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EXCEED 4: 
THE NEW GENERATION OF PC-TO-UNIX 
INTEGRATION SOFTWARE. 


New eXceed 4 is different 
because to us, PC-to-UNIX 
integration is more than just 
file and print services, and 
more than just X-terminal 
emulation. It means deliver- 
ing the power of the network 
to your PC’s desktop, and 
eXceed 4 for Windows is the 
only integrated suite of 
PC-to-UNIX software built to 
do just that. 





keyboard mapper, transport 
activity monitor, Xtrace 
debugger and Launch Pad. 



























In fact, everything you've 
asked for - for adminstration, 
for use, for development - 

is included in new eXceed 4 
for Windows. 


‘CLT SNOLLYQDINTNINOD 
CGHEONHNINO 


At Hummingbird, our goal in 
PC X server technology is to 
be either first...or first. 

Listen to what's in eXceed 4 


for Windows: Hummingbird was first to 


implement PC X servers for 
both DOS and Windows. We 
were first with Windows NT 
and OS/2, and first with 
Xpress, the fastest dial-up 
access to X over standard 
phone lines. 


A performance 
optimized 32-bit PC X server. 
® Simple one-step, 
no-pain installation, making 
eXceed 4 easier to use than 
anything you've seen before. 

Built-in eXceed BASIC, 
so you can write scripts to 
customize and automate 


And once again we're first: With the 
best PC-to-UNIX connectivity package 
which gives you all you need to work 








2 eee more efficiently and control 
@ VxD-based 2 
TCP/IP network : costs better. 
advanced suite of 
software. | Nr Gam | 
elie - er aaa tration tools in the industry. 
: ze and-click Tools that can drastically 
oe reduce the cost of 
eee maintaining PC-to-UNIX 
pn est connectivity software. 
® standard 
telephone —_— All that, plus... 
lines. 
@ A proven Performance and productivity 
and powerful X Develop- features such as Drag and Drop 
- ment Kit that lets you easily develop FIP, Telnet, VT320, Xpert-based 
X clients. performance maximizer, graphical 
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HANDS-ON TESTING 


yj 
PENTIUMS 


Our Windows and Unix benchmarks identify the best 6O0- to 
100-MHz Pentium systems for high-performance computing 


SCOTT HIGGS AND JIM KANE 






ower users have never had it so good, as long as you stick to Windows and DOS applications. We 
tested 21 Pentium systems, with speeds ranging from 60 to 100 MHz, and found that even the slow- 
est systems scream through Windows applications at least 30 percent faster than 66-MHz 486DX2- 
based systems. 

That’s the good news. The problems come if you’re a Unix user who wants to take advantage 
of Pentium performance. Our attempts to run Unix on these high-speed systems were often 
thwarted: 10 of the state-of-the-art video cards used to complement these fast processors did not offer Unix 
drivers to support our SCO Unix—based benchmarks (see “The Best Pentiums for Unix,” page 171). 

The introduction of 90-MHz and the currently rare 100-MHz Pentium processors (both of which run not 
only faster but, at 3.3 V, cooler, too) is helping to drive down prices of the 60- and 66-MHz systems that be- 
gan appearing late last year. As a result, wise buyers can now save thousands of dollars on high-end Intel-based 
systems. 

For example, the two 66-MHz Pentium systems available for our last systems Lab Report in April carried 
an average price of $8300. Today’s equivalent Pentiums are more plentiful and more economical: The nine 





How to use this guide 








To find the best Pentium system for your needs, follow the that most closely matches yours. Then look to the Best Over- 
main headings until you come to the applications category all or Low Cost summaries to find the appropriate rankings. 


List prices are for the as-tested 
configuration, which includes 32 
MB of RAM, a minimum of 1 MB 
of video memory, a 1-GB or 
larger hard drive, a 15-inch color 

insignificant 3 percent. The ISA system uses an AT] Mach64 PCI graphics adapter 


! Features scores rate systems 
monitor (unless otherwise (the EISA system uses a Matrox MGA PCI adapter). The Power Paks also offer for expandability and 
expandability in their large tower cases, each offering a total of five slots and seven 


noted), and a CD-ROM drive. drive bays. For upgrading, both drive bays and SIMM sockets are accessible. ss flexibility. 
Documentation is specific and includes a detailed motherboard manual. 
CASE PERFORMANCE EASE OF FEATURES RAM (MB) HARD DRIVE WARRANTY 
PRICE TYPE WINDOWS DOS USE SCORE BUSES  STD/MAX. (MB, TYPE) (MONTHS) VIDEO 


Speed scores are calculated from indi 
p BST ComellPowerPak «$4205 «730 «764 AAAA AAAA ISA,PCI 32/192 1050,SCS1_ 36 ATI Maché4 Ease-of-use scores indicate 


=i =t-y me) "4 3 -7-N EE Cornell Pentium Power Pak 


This ISA system, along with its EISA sibling, breezed through our 
Windows performance tests (Corneil ISA and EISA systems also ranked 
Sages as the fastest 66-MHz 486DX2 systems we tested in our April report). 
<cscaeg The winning ISA system outpaced one of the 90-MHz systems in our 

r Windows tests and trailed the remaining 90-MHz systems by an 








either Windows low-level and RUNNER-UP Cornell EISA PowerPak $4395 H 724 667 AAAA AAAA EISA,PCI 32/192 1050,SCSI 36 ‘Matrox MGA how easy it is to configure and 
RUNNER-UP ALR Evolution VQ66 $8817 © 653 795 AAA AAAA EISA,VL? 32/1024 1370,SCS1 15 — ATIMach32 


application benchmarks or BYTE RUNNER-UP. DECpc XL 566 $5048 637 «684 AAA AMAA ISA,PCI 32/192 1024,SCS| 36 Diamond Viger PCI upgrade a system; they 
and SPEC Unix tests. In each RUNNER-UP Data Storage P5-60PCI $4495' @ 6.31 649 AAA AAA ISA,PC] 32/192 1054, SCSI 36" Tseng W32P include the quality of the 
case, higher scores indicate documentation. 


faster performance. 
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Pentium Components 


HARD DRIVE STORAGE 

Standard system configurations specify 
Capacities of about 500 MB; however, many 
high-performance Windows and Unix users will 
be better served by 1-GB drives, which we 
specified for this report and which are reflected 
in our performance and pricing information. 
Choose tower designs for network servers or 
other applications that require space for mass- 
storage expansion. Choose a hard drive with a 
fast controller and access times at or below 11 
milliseconds. Local bus (VL-Bus or PCI) drives 
usually offer the fastest data transfer rates. 


POWER SUPPLY 

The power supply must be 
large enough to support all 
the mass-storage devices that 
may be installed in the 
system. Power supplies rated 
for 200 W are generally the 
minimum for systems in this 
class; 300 or 400 W is better. 


EXPANSION SLOTS 
All systems offer some room for 
expansion, but flexibility varies 
widely. If you plan to use the system 
for disk- or video-intensive 
applications, look for available local- 
bus slots. Also make sure that 
awkward placement of CPU cooling 
apparatus or cables doesn’t block 
access to expansion slots. 









SIMM BANKS 
Assess the degree of difficulty 
you may encounter in trying to 
add RAM; avoid systems that 
require you to remove drive bays 
and/or processor boards to add 


SIMMs. Economy-minded users may find 


the 60- and 66-MHz models’ 
lower prices appealing; 90- or 
100-MHz CPUs are best for 
applications that are calculation 
and graphics intensive. 
Pentiums generate heat, so be 
sure the chip is adequately 
cooled: A heat sink and fan 
combination is best. There 
should also be plenty of room 
around the chip for air to 
circulate. 


66-MHz systems we tested averaged $5200. What’s 
more, the top-end 90- and 100-MHz systems averaged 
about $6900 in this report. This indicates how quickly the 
cost of Pentiums has dropped since last fall, due in part 
to 80x86 and PowerPC competition (see “80x86 Wars,” 
June BYTE, and “Apple, IBM Bring PowerPC to the 
Desktop,” April BYTE). 

To identify today’s best Pentium performers, we rank 
systems in three categories: general-purpose Windows, 
where we consider 60- and 66-MHz systems; high-per- 
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CD-ROM 

Choose double- or triple-speed 
CD-ROM drives for multimedia, 

text search and retrieval, and 
convenience in loading software. If 
the system will stand on its side, the 
CD-ROM drive should have a caddy 
load. If the system will sit vertically, 
direct or caddy loads are both 
options. Some units now offer a 
locking center spindle for use in 
either orientation. 





formance Windows, which ranks 90- and 100-MHz sys- 
tems; and Unix, where we rank systems of any speed that 
currently support this platform. We tested these sys- 
tems with an array of low-level and application tests 
for Windows, Unix, and DOS that give real-world com- 
parisons of overall system performance, as well as per- 
formance for individual system components such as 
video and hard disk subsystems. We combined these 
results with our hands-on evaluation of features and 
ease of use. 
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THE BEST PENTIUMS FOR 


ERAL-PURPOSE WINDOW 





or Windows users who need spreadsheet calculations 
or screen graphics updates in an instant, these 60- and 
66-MHz Pentium systems are a delight. The newer 
and more expensive P54C (90- and 100-MHz clock 
speeds) Pentium chips have moved the 60- and 66-MHz chips 
quietly into the mainstream of the high-end desktop market. 
Even though these chips are no longer the fastest Pentiums 
available, they still scream through Windows tasks an average 
of 30 percent faster than 66-MHz 486DX2s (their speed ad- 
vantage over the latest 100-MHz 486DX4 systems isn’t as 
clear-cut, however; see the text box on this page). 

Prices for these systems are falling but are still at levels 
only power users can easily justify: The average was $5100. 
Note that the prices we quote include a minimum of a 1-GB 
hard drive, 32 MB of memory, a CD-ROM drive, 1 MB of 
video memory, and a 1024- by 768-pixel 15-inch monitor 
(unless otherwise noted). Also, we ranked six Pentium systems 
for Low Cost honors that all sold for under $5000. 

All these systems offer more than just a high-end processor. 
The rule was a video accelerator with 1 MB of RAM and 
PCI (Peripheral Component Interconnect) or VL-Bus (VESA 








Local Bus) local-bus slots to accelerate video and hard disk ac- 
cess (PCI far outnumbered VL-Bus: It was the choice for 12 
of the 15 systems with local bus). The Duracom Mini Pro 
586/66 came configured with all its PCI slots empty. Using a 
standard ISA hard drive controller and a 1-MB ISA video 
adapter, it finished predictably last in our Windows perfor- 
mance tests. The Wyse Series 60001 Model 665 doesn’t offer 
local bus; its Windows performance was the third slowest. 
Although most of these systems are designed with an IDE 
controller integrated into the motherboard, our 1-GB storage 
requirement prompted most vendors to supply a fast SCSI 
hard drive and install a SCSI adapter card in one of the ex- 
pansion slots. Tangent’s PCI 566 came with a new 1-GB IDE 
hard drive from Connor. Our low-level tests showed that ran- 
dom-access times were equivalent to those of the Micropolis 
1-GB SCSI drive in the Cornell Power Paks. We did note that 
sequential reads and writes were faster with the IDE drive. 
IDE is widespread on the 80x86 platform, usually with a 
motherboard-based IDE controller, which offers easier system 
assembly and no overhead cost for an adapter card. The new 
IDE standard expands capacities beyond its traditional 528-MB 


est nd 1 MB of memory, versus 1 GB and ‘Rol Ca 


| VENDOR/PRODUCT PRICE TYPE WINDOWS DOS SPECINT SPECFP BYTE BUSES 


Micro Express MicroFlex- EGO) $3174 7.34 7.36 —' 


Dell OmniPlex 4100 _ $5360 6.46 64 


a Vl _ $3627 5.27 6.49 45.68 


System could not runtest. *VL-Bus Casetype: Towerll Desktop am 
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RAM (MB) HARD DRIVE 
STD/MAX. (MB, TYPE) VIDEO 
| 7 uae. els _ 16/128 weneist Sia a. scl as 


23.13 3.26 ISA,VL? 16/64 30, IDE 
21.09 1.94 ISA, proprietary 16/100 525, ID 








limit to enable IDE to compete # Bam @@ Bel Ee Ba Eh ee B 
better in high-end systems. As 
a point of reference, the IDE 
drive—based Tangent system is 
$3795 (without a monitor), 
making it the lowest-priced 66- 
MHz Pentium we tested. 
Although the 66-MHz Pen- 
tium Power Pak from Cornell 
took top honors in our Best 
Overall rankings, a number of 
competitors also made strong 
showings. Advanced Logic Re- 
search’s Evolution VQ 66, a 
66-MHz tower with 13 drive 
bays (and a winner in three cat- 
egories in our April systems re- 
port) performed near the top 


GENERAL-PERFORMANCE WINDOWS 


Need the best all-around Windows performance? 


BEST OVERALL Cornell Pentium Power Pak — 


This ISA eyelame along with its EISA sibling, breezed through our 

Windows performance tests (Cornell ISA and EISA systems also ranked 

as the fastest 66-MHz 486DX2 systems we tested in our April report). 

ge The winning ISA system outpaced one of the 90-MHz systems in our 
- __ Windows tests and trailed the remaining 90-MHz systems by an 

- “insignificant 5 percent. The ISA system uses an ATI Mach64 PCI graphics adapter 

_ (the EISA system uses a Matrox MGA PCI adapter). The Power Paks also offer 

- expandability i in. their. large tower cases, each offering a total of five slots and seven 

drive bays. For upgrading, both drive bays and SIMM sockets are accessible. 

Documentation is a c and includes a detailed motherboard manual. 








against the current Pentium CASE PERFORMANCE EASEOF FEATURES RAM (MB) HARD DRIVE WARRANTY 

field. It relies on EISA com- PRICE TYPE WINDOWS DOS USE SCORE BUSES STD./MAX. (MB, TYPE) (MONTHS) VIDEO 

bined with VL-Bus video anda _BEST Cornell Power Pak $4295 @ 7.30 7.64 AAAA AAAA ISA,PCI 32/192 1050,SCS! 36  ATIMach64 

DPT EISA SCSI controller. RUNNER-UP Cornell EISA Power Pak $4395 M 7.24 667 AAAA AAAA EISA,PC! 32/192 1050,SCS! 36 — MatroxMGA 
The intelligent design of the  RUNNERUP ALR Evolution VQ66 $8817 MH 653 7.95 AAA AAAA EISA,VL? 32/1024 1370,SCS| 15 — ATIMach32 

ALR Evolution earned the top _PUNNER-UP-_ DECpe XL 566 $5948 MB 637 684 AAA AAAA ISAPCI 32/192 1024,SCSI 36 Diamond Viper PCI 

rating for features because its __RUNNERP Data Storage P5-60PCI $4495‘ 631 649 AAA AAA ISA,PCI 32/192 1054,SCSI 36 Tseng W32P 


large motherboard is unob- 
structed by cables and wiring 
and there’s a separate section 
for mass storage. This section 
helps keep drive racks from 
overhanging bus slots and oth- 
er areas of the motherboard. 
Two large fans reside in the 
front of the motherboard to 
cool the main section, where 
the CPU resides. Another fan 
cools the power supply. Out- 


For high speed and economy... 


oad Cornell Pentium Power Pak 


ot. coat for th 5 66-MHz system's 90-MHz-class speed is relatively economical: At $4295, the 
- Power Pak is one of the lowest-priced Pentiums we tested. The system comes with 512 KB of 
secondary cache on the motherboard. If fast Windows speed is essential but your budget is 
even more limited, consider the 66-MHz Tangent PCI 566, which places second among Low 

_ Cost winners for speed and costs $3795 (not including monitor) in our configuration. 
















system status information at 

4 glance. These features and BEST Cornell Power Pak $4295 # 7.30 764 AAAA AAAA JISA,PCI 32/192 1050,SCSI 36 ATI Mach64 

galtddoeumenidiowtndeihi RUNNER-UP Tangent PCI 566 $3795' @ 686 765 AA AA ISA,PCl 32/128 1024,IDE 12 Tseng ET4000W32P 

‘ RUNNER-UP Swan Pentium 60 $4299 mm 608 631 AAA AAA ISA,PCI 32/128 1024,SCSI 12 Tseng ET4000W32P 

system one of the easiest tO puweeyp insight PCI P60 $3999 604 646 AAA AAA ISAPCI 32/128 1052,SCSI 12 — ATIMach32/68875 

configure and use. RUNNER-UP Cornell EISA Power Pak $4395 @ 7.24 667 AMAA AAAA EISA,PCI 32/192 1050,SCSI 36 — MatroxMGA 
The DECpc XL 566, third- — puywep-up Data Storage P5-60PCI $4495° #631 649 AAA AAA ISAPCI 32/192 1054, SCSI 36 Tseng W32P 

runner-up for Best Overall hon- 

ors, is a well-designed tower —_‘ Without monitor *VL-Bus 

system that can be easily ex- However, you must remove the _ situation is somewhat alleviat- KEY 

panded. The case fits together CPU board toadd memory. The ed by pop-out 3'h-inch drive ace of Use: 

without screws, allowing quick system’s Toshiba XM-4101B bays that reside over the moth- Stake  ‘iecsdee 

entry to system internals. The CD-ROM drive has a locking — erboard: Removing the runners 

idea behind this design is good; center spindle that works _ on the drive bays gives you aa rene 

unfortunately, whether the system sits hori- easy access to the SIMM slots. case: 
talon fe in practice, the zontally or stands vertically. Data Storage’s P5-60 PCI = towerg Desktop m 
Netty | COVeT is diffi- Duracom’s Mini Pro 586/66, — was the only 60-MHz system... 4 4 


cult to remove 
and replace. 
This system 
uses a proprie- 
tary CPU board, 
useful for sys- 
tems integrators 
or others who 
want the option 
of upgrading to 
a 90- or 100- 
MHz system. 


Considered 


WINDOWS 
PERFORMANCE 60% 


FEATURES 30% 





a mini-tower, is congested in- 
side with mass storage and 
power cables. A drive bay 
blocks one expansion slot, and 
the CPU fan blocks full-length 
cards from two more slots. On 
the plus side, the system has 
clear, complete documentation. 

The Hertz P 6e has similar 
congestion problems: The CPU 
fan blocks three slots from ac- 
cepting full-length cards. The 


we ranked for Best Overall (its 
$4495 price also made it a run- 
ner-up in Low Cost). Its Win- 
dows speed, while the lowest 
in the Best Overall group, was 
only imperceptibly slower than 
the 66-MHz DECpc XL 566’s. 
The system uses the same 
motherboard as the winning 
Cornell system. The P5-60 
PCI’s drive bays and SIMM 
slots are all easily accessible. 


AUGUST 1994 


The Insight PCI P60 is a no- 
table Low Cost runner-up for 
its expansion possibilities: All 
of its 13 drive bays—among 
the highest number of bays of 
the systems we tested—are ac- 
cessible. The SIMM slots are 
partially obstructed by one of 
the drive bays, making it dif- 
ficult but not impossible to add 


-memory. 
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Only One Of The 
Leading Monitor Companies 
Makes Only Monitors. 


That's one reason were the choice of the pros. 


So, what's the big deal about just All come complete with a new two- 


making monitors? It’s called picking wees oma ec Cal] a ee oe re year warranty and very affordable prices. 
one thing and doing it right. oreo eee We even have new outrageous LCD 


That singular focus helped CTX — [HorFrea. (kta) _| 30-28 | 30-50 | so-62 | 0-2 | 30-65 | 30-665 | 906 | color monitors. 
eap into color monitor leadership. SS SS ut don’t take our wor _ S 
1024 x 768 NI 87Hz/A | 60HZ/NI | 75Hz/NI | 75Hz/NI | 75Hz/NI | 75Hz/NI | 75Hz/N 1 4 3 
Remarkably, now every 15 seconds neta mc me ee the systems integrators and high-end 
someone in the U.S. buys a CTX moni- |Fatsqure [| — | — | — |_ves | ves | Yes | Yes] resellers who buy them and put systems 


tor. That's more monitors than sold Boor Wate pS together for a living 

under household names like NEC, Their livelihood depends on repeat 

IBM, Sony, Samsung, and Mitsubishi? business. So they only resell equipment 
Unlike our more famous colleagues, we don’t mess around _ that offers exceptional performance, value, and reliability. From 

with cars, radios, or toasters. We just make great monitors. companies they can rely on for quick service and local support. 

All built around the clock in our ISO-9000-certified factories. That’s why they buy more CTX monitors than any other kind. 
CTX multifrequency monitors offer all the features like flat For more information, call the CTX branch office in your 

square tubes. Anti-glare screens. Wide PC and Mac compati- _ area. Insist on the monitor brand the pros demand. From the 


bility. Low radiation and energy-saver models. company that doesn’t make TVs or toys. 


CTX 


We just make great monitors. mand Ji 


USA Headquarters 20530 Earlgate Street, Walnut, CA 91789, 909-595-6146, Fax 909-595-6293 Technical Support 1-800-888-2012 BBS 909-594-8973 Southern Region 6624 Jimmy Carter Blvd., 
Norcross, GA 30071, 404-729-8909, Fax.404-729-8805 Eastern Region 481 Edward Ross Drive, Elmwood Park, NJ 07407, 201-797-6800, Fax 201-797-7604 Midwestern Region 500 Park Blvd., Ste. 295C 
Itasca, IL 60143, 708-285-0202, Fax 708-285-0212 Southwestern Region 1225 E. Crosby Rd., Ste. A21, Carrollton, TX 75006, 214-416-9610, Fax 214-245-7447 


“Based on official 1993 Monitrak U.S. monitor sales research. © 1994 CTX International, Inc. All brand names are trademarks or registered trademarks of their respective owners. 
The ENERGY STAR™ emblem does not represent EPA endorsement of any product or service. 
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Bins for the buck continues to 
expand rapidly: All but one of 
these 90- and 100-MHz systems 
had faster Windows performance 
than the fastest 66-MHz systems. 
(The exception was the Hewlett- 
Packard Vectra XU 5/90C, which 
provided Windows speed that 
was essentially the same as that 
of the Cornell Pentium Power 
Pak, the fastest 66-MHz Pentium 
we tested for Windows.) The av- 
erage price for the high-perfor- 
mance class was about $6900, 
with one solid performer selling 
for about $5000. 

Not surprisingly, a 100-MHz 
system, the Siemens Nixdorf 
PCE-S5S, won the Best Overall 
honors. Among the runners-up, 
Tangent’s PCI 5100, the only 
other 100-MHz system in our 
sample, stands out for perfor- 
mance and expandability. The 
Tangent system runs Windows 
significantly faster than the 90- 
MHz competitors, and its large 
tower case provides space for up 
to nine drives. 

The Tangent PCI 5100 is 
unique in this roundup for having 
both VL-Bus and PCI local-bus 
slots available. Tangent says that 
it offers both types of slots to 
give users as much flexibility as 
possible. As the market matures, 
however, users may be more 
likely to standardize their pur- 
chases on one local-bus type or 
the other. We note with dismay 
that the PCI 5100’s CPU fan 
blocks three po- 
tentially full- 
length slots, so 
that these slots 


WINDOWS are serviceable 


PERFORMANCE 6% | a ly half. 
length cards. 
The 90-MHz 
Dell OmniPlex 
590 is a desktop 
design with an 
EISA bus and a 


SCSI hard drive. 


FEATURES 30% 








HIGH-PERFORMANCE WINDOWS 


When only the fastest Windows speed will do... 


Siemens Naor PCESS 


Unmatched in this roundup for Wakdows speed, this 
4.00-MHz system also ranked as having the best set of 





controller resides on the motherboard. The ddociane tation | is easy to. . 
understand (and it’ S written in several languages) and helps make the 
system easy to configure. Able to function as a network server, the 
huge tower design offers seven 32-bit (EISA) slots and 10 drive bays. 
The PCE-5S may frustrate some users who need to feach the mother. . 
_ board, which lies hidden behind modules that require keys, _ 
screwdrivers, and even information from the manual to access. - oO 





RAM (MB) HARD DRIVE WARRANTY 


PRICE TYPE WINDOWSDOS USE SCORE STD_/MAX. (MB, TYPE) (MONTHS) VIDEO 
BEST Siemens Nixdorf PCE-5S $9149 BH 857 979 AAAA AAAA EISA VL 32/512 1000, SCSI 36 Matrox MGA 
RUNNER-UP Tangent PCI 5100 $5621' B 836 914 AAAA AAA ISA VL? PCI 32/128 2048, SCSI 12 Diamond Power9000 
RUNNER-UP Gateway P5-90 $5014 B 745 768 AAAA AAA ISAPCI 32/128 1000, SCSI 36 Matrox MGA 
RUNNER-UP Dell OmniPlex 590 $7386 mm 744 769 AAA AAA  EISAPCI 32/192 1024, SCSI 12 ATi Mach32 68800AX 


Need economy at the high end? 





‘Among systems priced under $6000, the $5014 | P5-90 staads out as the most 

- economic: 3 system we ranked. Its Windows performance was near 
S the bottom ior ite class of high-performance systems but was still fast enough to 
beat any of the 66-MHz systems we tested. Although the interior of this tower system 
is = the location of the SIMM sockets 9 aus using a full-size board in one 
of the slots. 













CASE PERFORMANCE EASEOF FEATURES RAM (MB) HARD DRIVE WARRANTY 





PRICE TYPE WINDOWSDOS USE SCORE STD_/MAX. (MB, TYPE) (MONTHS) VIDEO 
BEST Gateway P5-90 $5014 @ 745 7.68 AAAA AAA ISAPCI 32/128 1000, SCSI 36 Matrox MGA 
RUNNER-UP Tangent PCI 5100 $5621' B 836 9.14 AAAA AAA ISA VL?,PCI 32/128 2048, SCSI 12 Diamond Power9000 
* Without monitor *VL-Bus 
Although this system is slower _ breeze. Adapter slots are free of =— 
than the 100-MHz Pentiums obstructions. Ease of Use: 
ranked for Best Overall, its Win- Dell also plans to introducea cellent AAAA = Good AAA 
dows speed ranked near the top low-cost Dimension XPS P90, Fair A& Poor & 
for 90-MHz computers. What’s which we tested but didn’t rank ase: 
more, the OmniPlex is among _ because it wasa prerelease mod- — Tower & Desktop == 
the easiest-to-use Pentium sys- el. With a projected list price ap- — initowero 


tems we tested. The documen- 
tation is comprehensive, with nu- 
merous charts and diagrams, and 
there are step-by-step instruc- 
tions for installation. Also, an 
expansion-card chassis lifts out 
from the system to provide easy 
access to the SIMM sockets on 
the motherboard. Side latches re- 
lease drive rails, which makes 
installing and removing drives a 


proximately $2000 lower than 
that of the OmmniPlex, the ISA- 
bus Dimension can be config- 
ured with a 1-GB Connor IDE 
drive. Windows performance for 
the two Dell units was equiva- 
lent, although the Dimension ran 
significantly faster in the DOS 
tests. 

The HP Vectra XU 5/90C 
does not stand out for perfor- 


mance, but this system reveals 
some impressive engineering. Its 
design is remarkable: integrated 
SCSI, IDE, and high-resolution 
video, which saves slots, cable, 
and aggravation (see “Honorable 
Mention” on page 176 for more 
details). HP’s integration and so- 
phisticated power-supply design 
also cut power consumption. 
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The First Pan-European 
Computer Postcard Deck 
Targeting the 
Exploding Evropean Market??? 
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The BYTE EUR Le 
direct mail c SSS& 
in this fast-t poe 


See 





Circulation of the BYTE EURODECK is targeted to BYTE provides you with this affordable direct chan- 
50,000 computer buyers in over 20 countries in nel to Europe. For information on the next BYTE 


Western Europe. Take full advantage of the benefits | EURODECK, 


Call Joseph Mabe today at 603-924-2533! 
Fax 603-924-2683. 


Companies outside of North America, please contact your local representative. 


a 
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The Magazine of Technology integration 








The big story when comparing 
Pentium systems in this roundup 
for Unix performance is the lack 
of video drivers for SCO Unix. 
Because of this problem, the 
three 90-MHz systems were un- 
able to run our Unix benchmarks. 
In addition, eight of the 16 60- 
and 66-MHz systems couldn’t 
accommodate our SCO Unix— 
based tests. Although the Sie- 
mens Nixdorf PCE-SS ran the 
tests, the results were much 
slower than its architecture 
would suggest: Neither we nor 
the vendor could determine the 
cause during our test cycle. 

Buyers should note that spe- 
cialized high-speed video can 
make a great deal of difference in 
performance, but it can also 
block access to alternative op- 
erating systems. Most 64-bit 
graphics cards are brand-new and 
will eventually provide Unix 
support, however. 

Among the systems that per- 
formed well under Unix, Tan- 
gent’s 100-MHz PCI 5100 tow- 
er was the clear leader in both 
the BYTE and SPEC92 bench- 
marks. The ALR Evolution VQ 
66 deserves special note, too. It 
runs both SPEC test suites mar- 
kedly faster than the other 60- 
and 66-MHz systems. Its large 
tower case is well designed to 
provide easy access to compo- 
nents, which are sectioned off 
and protected by a door. Users 
who require a server will wel- 

come this sys- 
tem’s 13 drive 
bays and 10 
| slots. The doc- 
umentation is 
good, as is Over- 
all ease of use. 


UNIX 
PERFORMANCE 60% 


Trailing be- 
hind the ALR 
Evolution, the 
DECpc XL 566 
and the Data 
Storage P5-60 


FEATURES 30% 








UNIX 


Want the fastest Pentium for Unix? 


BEST OVERALL 


: UIE = 


configuration and use easy. 


This unique VL-Bus and PCI tower runs away from 

the field in Unix performance tests, thanks in 

part to being one of only two faster-than-66-MHz 

: es systems to run our Unix benchmarks. The result: 
"a BYTE Unix score almost double that of some 
66-MHz Pentiums. The system offers 512 KB of secondary 

cache and 2 MB of VRAM on the Diamond video board (with a 

- Power9000 chip set). Our test model used a 2-GB Seagate 
SCSI hard drive. The PCI 5100 leads this group in 
expandability. Its large tower case provides room for up to _ 
eight slots (six local bus) and nine drives. SIMMs are easily 
accessible. However, the CPU fan is positioned near the 
expansion slots and blocks three potentially fulHength 


Tangent PCI 5100 


PRICE TYPE SPECINT SPECKP BYTE USE 


BEST Tangent PC15100 = $5621' i 
RUNNER-UP ALR Evolution VQ66 $8817' 
RUNNER-UP =DECpc XL 566 $5948 
RUNNER-UP Data Storage P5-60 PCI $4495 ' 
RUNNER-UP Xinetron X/Lan Pentium 66 $5299 


BUSES = STD. 





openings. Thorough and readable documentation makes 


(4B) = WDE 


75.65 6259 456 AAAA AAA ISA VL? PCI32/128 2048, SCSI Diamond Power9000 
61.49 5207 265 AAA AAAA EISA VL = 32/1024  1370,SCSI ATI Mach32 
51.57 4756 386 AAA AAAA ISA PCI = 32/192  1024,SCSI Diamond Viper PCI 
47.11 4339 354 AAA AAA = ISA,PCi 32/192 1054, SCSI Tseng W32P 
5433 4521 341 AAA AAA ISA VL? 32/128 1052,SCSI ATI Mach32 


For reliable Unix performance on a tight budget... 






LOW COST 


* Without monitor ? VL-Bus 
PCI provide respectable Unix 
performance in less expensive 
tower units. The Data Storage 
system supports its 60-MHz Pen- 
tium with a large (512-KB) sec- 
ondary cache. For expansion, the 
$4495 tower provides nine drive 
bays—all easily accessible—and 
seven expansion slots. There are 
four unshared ISA and three PCI 
slots. As is typical in PCI de- 
signs, a fifth ISA slot shares 
space with one of the PCI slots 





Swan Pentium 60 _ 


= In this category, where we rank systems selling for under 
| $5000, the $4299 Pentium 60 provides unspectacular but 
_ respectable Unix performance. The 3’/-inch drive bays 


A Partially obscure the SIMM sockets on the motherboard, 


I a. who need faster speed and have a larger budget, the Data 


this group. 


(36 months) warranties. 
Xinetron’s X/Lan Pentium 66, 
a VL-Bus system, provides sim- 
ilar Unix results with a 24-month 
warranty. This $5299 tower pro- 
vides its 66-MHz CPU with 512 


_ Storage P5-60 PCI had the highest Unix scores in 


FEATURES RAM (MB) HARD DRIVE 

TYPE SPECINT SPECFP BYTE USE SCORE STD/MAX. (MB) VIDEO 
4655 4162 282 AAA AAA ISA PCI 32/128 1024, SCSI Tseng ET4000W32P 
4573 41.08 322 AAA AAA ISA PCI 32/128 1052, SCSI ATI Mach32/68875 
4711 4339 354 AAA AAA _ ISA, PCI 32/192  1054,SCSI Tseng W32P 
and can’t be used at the same KEY 
time. The system’s hard drive is _ Ease of Use: 
a 1-GB Seagate SCSI model. Excellent AAAA Good AAA 
The DECpc and Data Storage’ Fair AA Poor & 
systems also stand out from the _ Case: 
leaders and from most of the __ Tower Desktop == 
pack with their relatively long  Minitowero 


KB of external cache. It also has 
a generous seven 5'4-inch drive 
bays; only ALR’s Evolution VQ 
66 provides more space for larg- 
er drives. 
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The ZEOS Pantera: 


EXPERTS NAME THE ZEOS PANTERA #1 























Simply Can’ 


(supporting up to four IDE devices) that, as PC Magazine 


fommatmg “Rocket fast performance and a great said, “pushes disk access into new territory” 
g price make this our favorite Pentium of PENTIUM & 486 PANTERAS 
j the lot,” PC/Computing said. Even better, we now incorporate the latest award- 
‘Top computer experts at five leading winning Pantera technology (including PCD) to our 
publications agree that the ZEOS 486 PCs. The expanded Pantera line includes more 
Pantera is the best Pentium-processor —_processors—from a 486SX-25 to a DX4-100 all the EDITORS’ 
based system available. way to a Pentium-90! The best news: The Pantera GuOIcE. 
The ZEOS Pantera has earned: DX4-100 just earned PC Magazine's Editors’ Choice 
@ PC Magazine Editors Choice (June 28, 1994). 
(April 12, 1994) ae These new, improved and even more affordable systems 
@ Computer Shopper “top choice feature local bus IDE hard drives from 214MB to 1GB; 
. (April 1994) memory from 4MB to 24MB; a new 64-bit video 
@ PC/Computing BEST (May 1994) controller; 3 PCI slots (one contains our PCI 
= PC World Best Buy June 1994) local bus video card) in addition to 5 ISA slots; 
@ Windows Sources Experts Pick (June 1994) and on-board Fast SCSE-2 option. And all Pantera 
These prestigious systems are 100% compatible with every major It runs with 
rc all toe network operating system on the market. NetWare 
up to one — 
are your #1 choice. La INCLUDED 
Don’t settle for es What's more, we give 
less. The Pantera has LL you all this at a marvelous 
it all. PC/Computing l-- 2 = price. There’s no doubt 
concurs: “Hot per- about it. PC/Computing 
formance, room for pe suggest you 
expandability, and your money on 
a low price oe this machine-it offers 
this system our the best value of any 
top choice.” system we tested. 
Windows Sources 
POWER agrees: “ZEOS 
BEYOND Pantera offers the 
POWER best performance 
“At the top is the for the price.” 
new ZEOS Pantera- The value 
66, a Pentium-66 bee ) = doesn’t stop with 
ur purchase. 
petvceborarant ZEOS PANTERA ear 
results ever to service and 


come out of the PC World ‘Test Center,” reported PC World. 

PC Magazine said: “ZEOS Pantera-66 combines quality 
features, good price, and high performance.... A consistently 
above-average performer on all our benchmark tests. 

The ZEOS Pantera received the highest marks on many 
benchmark tests including the important Graphics WinMark 
and Disk WinMark tests run by PC Magazine. In fact, its Disk 
WinMark surpassed the next closest competitor by 35 percent! 

What makes the Pantera fly at supersonic speeds? 

A ZEOS designed motherboard with exceptional features 
such as a hot new integrated PCI Local Bus IDE Controller 


support in the business. In fact, ZEOS has won more 
PC Magazine Readers Choice for Service & SOR, 


S g 

Reliability awards than any other company- {3 z 

five in all. And we were the first to provide SS 
24-hour toll-free technical support—every day! sas’ 


why the Pantera is the “number one power desktop Best Buy” 
It's the Editors’ Choice. Make it your choice. As PC/Computing 
said, “there's no doubt which machine you should choose: 
ZEOS’s Pantera...this is a deal you simply can’t pass up.” 
Call your ZEOS Systems Consultant now at 800-554-5226. 


“This Is A Deal You 
Pass Up —PC(Computing BEST, May 994 



































od 4 O1 @ FO] 4. PACKAGE 1 PACKAGE 2 PACKAGE 3 PACKAGE 4 
486SX-33 $1495 Lease $63/mo. $1845 Lease $67/mo. $2245 Lease $81/mo. $27 95 Lease $101/mo. 
486DX-33 $1645 Lease $60/mo. $1995 Lease $72/mo. $2395 Lease $87/mo. $2945 Lease $107/mo. 
486DX2-66 $1745 Lease $63/mo. $2095 Lease $76/mo. $2495 Lease $90/mo. $3045 Lease $100/mo. 
DX4-100 S 1995 _Lease$72/mo. $2345 Lease $85/mo. $2745 Lease $99/mo. $3295 Lease $108/mo. 
PENTIUM-66 $2195 Lease $79/mo. $2545 Lease $92/mo. $2945 Lease $107/mo. $3495 Lease $115/mo. 
PENTIUM-90 $2395 Lease $87/mo. $2745 Lease $99/mo. $3145 Lease $104/mo. $3 695 Lease $122/mo. 
More processors = 4MBRAM #8MBRAM # 16MB RAM # 24MB RAM 
available. Call for details. | w214MB local busIDE | = 528MBlocal busIDE | ™720MBlocal busIDE _| = 1GB local bus IDE 
STANDARD WITH hard drive w/32K cache | _ hard drive w/256K cache | hard drive w/128K cache | _ hard drive w/256K cache 
EVERY ZEOS 3.5" 144MB m@ 2X CD-ROM drive, @ 2X CD-ROM drive, @ 2X CD-ROM drive, 
PANTERA" SYSTEM floppy drive 3.5" 144MB floppy 3.5" 144MB floppy 3.5" 144MB floppy 

Connie Ine @ 64-bit Windows-accel- | ™ 64-bit Windows-accel- @ 64-bit Windows-accel- @ 64-bit Windows-accel- 
Penceccar erated PCI local bus erated PCI local bus erated PCI local bus erated PCI local bus 
= PCI Ib SVGA color graphics SVGA color graphics SVGA color graphics SVGA color graphics 
ie oooh , card with IMB RAM card with IMB RAM card with IMB RAM card with IMB RAM 
card upgradable | ® ZEOS 14" 1024 x 768 m ZEOS 14" 1024 x 768 m@ ZEOS 14" 1024 x 768 @ ZEOS 14" 1024 x 768 
to 2MB. non-interlaced SVGA non-interlaced SVGA non-interlaced SVGA non-interlaced SVGA 
m Teo hich-speed color monitor, .28mm color monitor, .28mm color monitor, .28mm color monitor, .28mm 
serial pea dot pitch dot pitch dot pitch dot pitch 
one enhanced parallel port. | ™ Sixbay desktop case @ Sixbay desktop case @ Sixbay desktop case @ Sixbay desktop case 
me Thiee PCI sictsand five with two cooling fans with two cooling fans with two cooling fans with two cooling fans 
ISA slots. Ls Nata 6.2, ee ] neces 6.2, Windows | @ Net 6.2, Windows | ® MS-DOS 6.2, Windows 

i or Workgroups 3.11, or Workgroups 3.11, or Workgroups 3.11, for Workgroups 3.11, 
. ee ae Microsoft Mouse Microsoft Mouse Microsoft Mouse Microsoft Mouse 
@ Flash BIOS. @ Choice of Lotus ® Choice of Lotus 
= 200 watt power supply with Windows application Windows application 

built-in surge suppressor. 
Switchable between 115/230V. TV) lhe e) aie) i 
@ ZEOS 101-key space-saving 
keyboard. — 528MB TO 1GB HDD UPGRADE 96/48/24 V.42 BIS 
a ee a Class B; IMB TO 2MB VIDEO RAM UPGRADE SEND/RECEIVE FAX MODEM 


= Complete ZEOS Customer 


DIAMOND STEALTH 64/PCI VIDEO 
CARD WITH 2MB VRAM 


INTERNAL TAPE BACKUP 
80 to 250MB (with compression), 


Satisfaction Package. ZEOS 15" MONITOR UPGRADE includes backup softwar e 
PENTIUM EXTRAS: SVGA NI, 1024 x 768, flat screen 10-BAY VERTICAL CASE 
= RAM expandable to 192MB. | ZEOS 17" MONITOR UPGRADE MULTIMEDIA UPGRADE 
= Integrated business audio. SVGA NI, 1280 x 1024 16-bit sound card. Stereo speakers 

ADAPTEC 6360 SCSI CONTROLLER CHIP LOTUS SMARTSUITE UPGRADE 

486 EXTRAS: Tor onboard SCSI Includees:drivers Five Windows applications in one box! ............... $299 
# RAM expandable to 128MB. | 14,4 BPS V.32 BIS MODEM Many other affordable upgrades 
= EPA Energy Starcompliant. | WITH 14.4 BPS SEND/RECEIVE FAX and options available. Call for details! 





Fax Orders: 800-362-1205 or 612-362-1205. Phone Orders: Government: 
800-245-2449, Outside U.S. and Canada: 612-362-1212. Purchase Orders, 
MasterCard, VISA, Am Ex, Discover, Z-Card COD and affordable leasing 
programs. Open 24 Hours a Day, 365 Days a Year! 


CALL NOW TOLL FREE 


800-554-5226 


Purchase orders are subject to approval. Business leasing programs available. Lease prices based on a 36-month lease; 10% purchase option. All prices, specifications and availability are subject to change without notice; call to confirm these 
and warranty details. Prices aie not include shipping. The Energy Star emblem does not represent EPA endorsement of any product or service. All products and company names are trademarks or registered trademarks of their respective 
holders. Intel Inside and Pentium are trademarks of Intel Corporation. ZEOS is a registered trade ard and Computers Now! are registered servicemarks; Pantera is a trademark of ZEOS International Ltd. © 1994 ZEOS International 

Ltd., 1301 Industrial Blvd., Minneapolis, MN 55413 USA. ZEOS is a publicly traded company (NASDAQ eyinbok: ZEOS). PAN-BYT- 408. A 





INTERNATIONAL, LTD. 
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How We Tested 


PERFORMANCE 


We tested each system for performance 
under Windows 3.1, DOS 6.0, and SCO 
Unix 3.2.4. The DOS and Windows 
suites consisted of a combination of 
BYTE low-level tests and NSTL appli- 
cation tests. 

The application tests use actual busi- 
ness programs to provide a real-world 
measure of system performance. The 
DOS performance suite includes Word- 
Perfect 6.0, Lotus 1-2-3 release 2.4, and 
FoxPro 2.5. The Windows suite uses 
WordPerfect 6.0, Microsoft Excel 5, 
FoxPro 2.6 for Windows, and Word for 
Windows 6.0. All applications execute 
macros that exercise common areas of 
each application. For instance, the Word 
for Windows test includes subtests that 
measure activities including file I/O, 
search-and-replace functions, changing 
fonts, scrolling by page and line, check- 
ing spelling, print previewing, and print- 
ing to a file. Windows tests ran in 1024- 
by 768-pixel resolution with 256 colors. 
DOS tests ran in standard VGA resolu- 
tion (640 by 480 pixels with 16 colors). 

The BYTE DOS 
low-level tests isolate 
the | performance of subsys- 
| tems: CPU, FPU, mem- 
ory, video, and hard 
disk. These tests pro- 
vide important data for 
analyzing the results of 
the application-level 
tests. The BYTE Win- 
dows low-level tests 
exercise the Windows 
GDI (Graphical Device 
| Interface) to determine 
how well a system can 
execute basic Windows 
graphics tasks, such as 
drawing a line, display- 
| ing text, and executing 

BITBLT operations. 

We also tested each system’s perfor- 
mance under SCO Unix 3.2.4. The test 
suite consists of BYTE’s low-level Unix 
tests and SPEC92, which provides 
scores for floating-point and integer 
performance. The Unix tests cover a 
spectrum of typical scientific and engi- 
neering tasks, such as electronic-circuit 
analysis, architectural analysis, and com- 
pilation, as well as general Unix system 
operations. 


FEATURES 


The SPEC92 suite that 
we use covers a variety 
of application-based and 
low-level benchmarks 
representative of engi- 
neering and scientific ac- 
tivities. The integer test 
(SPECint) contains six 
CPU integer-intensive 
benchmarks, mostly writ- 
ten in C. Floating-point 
benchmarks (SPECfp) 
contain 14 CPU-intensive 
floating-point bench- 
marks, mostly written in 
FORTRAN. These tests 
primarily measure the 
performance character- 
istics of the processor, 
cache, and main memo- 
ry units in processor- 
intensive applications. 
They do not attempt to 
measure display, net- 
work, or disk perfor- 
mance. SPEC results 
are scored as ratios 
of the time taken for / mouse connector 
the test compared to pport 1 connector 
the time taken by a. ("7 
DEC VAX 11/780 ‘ 
computer. A score of 
42.3 means that the 
tested system ran that test 
42.3 times faster than the 
VAX. The higher the | 
score, the faster the sys- 
tem for that test. 

For Windows and DOS, we scaled all 
application test scores from | to 10, us- 
ing the best results in this group of sys- 
tems as a 10. Note: Because this month’s 
tests have been updated with the latest 
versions of application software, test re- 
sults are not directly comparable to those 
of previous systems Lab Reports. 


keyboard connector 


CONFIGURATION 


Our testing was open to all Pentium- 
class systems and bus architectures. We 
required that all Pentiums have 32 MB 
of RAM. Hard drives had to be at least 1 
GB, using a controller that had no more 
than | MB of cache memory. The video 
subsystem requirements included at least 
1 MB of video memory and support for 
1024- by 768-pixel resolution at 256 
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We Com iderod several actors when we e looked at system 
design: How eae was. it to open the. system and install an 


riser board with expansion-card con 
power input connectors 





cooling fan ca, 
may be here 


IDE hard-disk ¢ 
interface connf oy. 


-DIP-switch cettines also 


“had coe detailed for as stem 


colors. Each system was equipped with 
a CD-ROM drive. 


Contributors 


Scott Higgs, Project Manager/NSTL, jas tested 
hardware for NSTL for six years. He spent last year 
in Europe, where he helped establish a testing 
facility in France. 


Alan Joch, Senior Editor/BYTE, coordinates the 
combined testing between the BYTE Lab and NSTL. 


Jim Kane, Project Manager/NSTL, Jed the 
testing for this report. He has evaluated high-end 
systems, peripherals, and network hardware at 
NSTL during the past three years. 































































































































































































BioBusiness 
Search Guide 


Roevieve superior results 
from the newly enhanced 
BioBusiness database by 
creating winning strategies with 
the 1994 BioBusiness Search 
Guide. The Search Guide 
contains essential information 
to help you: 


, 
BIOSIS 


e Discover the best searching techniques — Step-by-step 
instructions help you develop effective search strategies 
for locating information on health care, pharmaceuticals, 
biotechnology and other life science-based industries. 


e Locate key references for business intelligence — 
New topic-specific subsections provide you with easy 
access to indexing terms essential for retrieving 
competitor information. 


Obtain the single resource that will increase your searching 
success on BioBusiness — order the BioBusiness Search 
Guide today. 


1-800-523-4806 


(USA and Canada) 


(215) 587-4847 


(Worldwide) 


Or simply return the coupon. 


BIOSIS*° 








[_J Send me more information about 
the BioBusiness Search Guide. 


[_J Send me a pro forma invoice for 
the BioBusiness Search Guide. 


Name 

Title 

Organization 

Address 

City State 


Country Postal Code 


Telephone 


Return this coupon to BIOSIS, Inquiry Fulfillment 
BE894BSG, 2100 Arch Street, Philadelphia, PA 
19103-1399 USA or the Official Representative 
or Authorized Distributor in your area. Fax (215) 
587-2016; Internet: biosis@a1.relay.upenn.edu 
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Information for Today’s Decisions and Discoveries 


BioBusiness is a registered trademark of BIOSIS. BIOSIS is a registered trademark of Biological Abstracts, Inc. 
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entium buyers still must pay 
careful attention to how systems 
designers dissipate the heat gen- 
erated by these fast CPUs. The 
original 5-V 60-MHz Pentium chip runs 
hot enough to force designers to use both 
a heat sink and a CPU fan (typically 
mounted on top of the heat sink) to max- 
imize cooling and ventilation. These 
small fans, attached to the sys- 
tem’s power supply, force 
air down onto the Pentium 
processor. 

The newer 3.3-V 90- and 
100-MHz Pentium chips run 
cooler but require a large heat 





sink, which some designers still 
pair with a fan. The combinations 
of heat sinks and fans are generally ef- 
fective but often clumsily placed, in 







Beating the Heat 


some cases blocking asmany _. 
as three of the available }/¥ 
adapter slots. Another op- | 
tion we saw was a fan _ 
mounted at the front of the" 
motherboard to blow air Hewlett- 


around the interior of the Packard Vectra XU’s 


sy stem. heat sink 


We saw a lot of variety in the ways 
heat sinks and fans are attached. 
Some fans, including the one 
used by Tangent in its PCI 566 

system, clip onto the CPU with 
a sturdy wire. Others, such as 
the one in Austin Direct’s P5- 
66 System, are simply glued 


Hertz P Ge fan to the processor. In at least 
and chip combination 


one case, the fan in the Cor- 


nell Pentium EISA Power Pak failed, 
and the glue melted as the 66-MHz chip 






began to overheat. 
| The small plastic fans, which 
amount to an investment of $10 
p to $20 each for systems ven- 
dors, command a small price for 
peace of mind for systems that 
average $5000 and higher. But 
given the fan failures we saw 
during our testing, it’s wise to open sys- 
tems regularly to check on fan perfor- 
mance, especially if you leave your sys- 
tem running all the time. 

A better idea found on some high- 
end Pentium servers, such as Compaq’s 
ProLiant, is a thermostat that triggers 
an alarm process should the system’s 
internal temperature climb above nor- 
mal. You can also buy a third-party fan 
unit with a thermostat that performs the 
same function. 





We loved the well-considered design of Hewlett- 
Packard’s new Vectra XU 5/90C. We tested the 90-MHz 
version of this PCI-based system; a 100-MHz version should 
be available by the time you read this. The XU series offers 
mass storage (both IDE and SCSI-2), networking, and video 
integrated on the motherboard via the 32-bit PCI bus. The 
standard on-board video accelerator is an S3 chip set that can 


display up to 1280- by 1024-pixel resolution. However, our 


The power supply and 
hard drive flip up 

for internal 
access. 
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test model was configured with an optional higher- 
performance video card, Matrox’s MGA II. Standard 
networking 
features are the 
32-bit PCT 
Ethernet interface 
and both coaxial 
and 10Base-T 
UTP (unshielded 





With the power supply up, memory and CPUs (two 
here) are easily accessible. 


twisted-pair) 


connectors. 


The internal design of the system is ingenious for making it 
easy to access components (see the photos). On the right side 
of the Vectra XU, the hinged power supply swings up onto the 
midsection of the system, out of the way, to expose the SIMM 
Slots, the secondary cache, and a second available Pentium 
socket. The internal hard drive, at the center rear, also flips up 
(after the removal of one screw) to expose the backs of all the 
other drives, as well as all the cabling for the integrated 


controllers. 





Powerfu 
but personal. 


J 
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Finally. A single system combining workstation power with PC personality — the personal workstation from 
Intergraph e@» Performance and power of a workstation «Personality, compatibility, and affordability of a PC 
Productivity tools integrated with advanced technical applications Popular, easy-to-use Microsoft Windows 
operating environment «Professional display technology and the industry’s broadest monitor selection 
Packaged, ready-to-run systems with built-in networking and graphics @® Path for growth as your computing 
Perfectly designed for a safe and comfortable work environment 

















needs expand 


Powerful, but personal 
A family of personal workstations from Intergraph. 


° Single or dual 90 MHz Intel Pentium processors * Windows NT or Windows/DOS operating 

system °®512 KB external cache ° High-performance 3D graphics accelerators * 16 to aon MB 

internal memory ® Choice of single and dual 17-, 20-, 21-, and 27-inch color : 

display systems with up to 16.7 million colors * 540 MB, 1 GB, or 2 GB Fast SCST-2 
disk * Integrated Ethernet °3.5-inch, 1.44 MB floppy disk drive *CD-ROM 

° EPA Energy Star compliance *3 year limited warranty 

° Worldwide sales, service, and support 


For more information or the number of a sales | NTERGRAPH 


MICROSOFT representative or business partner near you, 


pentium —_ WINDOWSNIn call 800-345-4856. | COMPUTER SYSTEMS 
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Intergraph and the Intergraph logo are registered trademarks of Intergraph Corporation. The Intel Inside and Pentium Processor logos are trademarks of Intel Corporation. 
Microsoft is a registered trademark and Windows and the Windows logo are trademarks of Microsoft Corporation. Other brands and product names are trademarks of their respective owners. 
Copyright 1994 Intergraph Corporation, Huntsville, AL 35894-0001 DDAD190A0 
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PRICE PERFORMANCE EASE-OF-USE FEATURES 
VENDOR MODEL AS TESTED WINDOWS DOS SPECINT SPECFP BYTE UNIX SCORE SCORE 











Siemens Nixdorf |. PcesS. $9149 =§ 8.57) 9.79 31.87 37.86 254000 


Se 
Nein Computer PCI 5100 $5621 8.36 9.14 75.65 62.59 4.56 AAAA AAA 


ee — OmniPlex590 = $7386 7.44 OO eee Abe fh 


Gateway 2000 P5-90 $5014 7.45 768 — — = AAAA AAA 


-  Veciaxus0c $7210 726 0G CC SK OC 





Advanced Logic Research, Inc. Evolution VQ 66 $8817 6.53 7.95 61.49 52.07 2.65 AAA AAAA 





oe Direct - 





Paes System $499 i iH HL SR“ a 


sieiiniien Computer Systems Pentium Power Pak $4295 7.30 764 — — —§ Ah bh AAhhA 






mputer Systems | Pentium EISA | | $9058—“(iR OE —“<C HK Re Ch 


Digital Equipment Corp. DECpc XL 566 $5948 6.37 6.84 51.57 47.56 3.86 AAA AAAA 





Duracom Computer Systems Mini Prosegjes «= $4793" 490 691 —§ 





Hertz Computer Corp. P 6e $4688 5.65 7.08 53.26 47.38 2.36 AAAA AA 
Tangent Computer Pelee —~—“‘CC*C 6.86 765 = —- = AA AA 


Xinetron, Inc. X/Lan Pentium 66 $5299 6.00 7.00 54.33:- -45.21 3.41 AAA AAA 


> erie 2 ae re er eC 





Data Storage Marketing, Inc. P5-60 PCI $4495 ' 6.31 6.49 47.11 43.39 3.54 AAA AAA 





Digital Exapinent Comp. 





| OECpciPx560 $5486 4.92 645 4718 4293 307. sa —C AAA 


Insight Direct PCI P60 CD Sound $3999 6.04 6.46 45.73 41.08 3.22 AAA AAA 











_ Blue Max Business $4947 688 $$$ 7.27 —§* — ——_ hi hh 
| eannerPs60 | , = 


Swan Pentium 60 $4299 6.08 6.31 46.55 41.62 2.82 AAA AAA 


: ep al $7650" 5.52 SS == CS AAA AAA 
Model 665 | _ . — te 




















cA = BYTE Best ' Doesn’t include monitor * Unable to run Unix benchmarks; Excellent AAAA Good AAA 


? Estimated street price problem unresolved during test cycle oe Y ae Boor A 


° No video drivers available for SCO Unix * Doesn't support SCO Unix 


during testing 
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FEATURES CONTINUE ON NEXT PAGE 





EXPANSION RAM (MB) SECONDARY CACHE (KB) TOTAL SLOTS TOTAL DRIVE BAYS 
BUS LOCAL BUS CASE TYPE AS TESTED MAXIMUM AS TESTED MAXIMUM 16-BIT ° 32-BIT’ LOCAL BUS  3'/:-INCH 5'/:-INCH 
EISA VL-Bus — | 32 a2 256 256 1 7 1 6 4 
ISA VL-Bus  & 32 128 512 512 2 0 6 3 6 
and PCI 

— EISA PCI /- 32 192 256 256 0 3 2 2 3 
ISA PCl | 32 128 256 256 4 0 3 J 4 
ISA | PCI = 32 256 256 512 3 0 A 2 2 
EISA VL-Bus & 32 1024 512 512 0 4 3 2 11 

ISA . PCl i 32 128 256 256 4 0 3 4 & 

ISA PCI a 32 192 512 512 4 0 1 4 3 
EISA PCI i | se 192 512 | ble 0 3 Z 4 3 
ISA PCl z 32 192 256 256 3 0 3 2 3 
ae . ‘PCI Oo 32 128 256 256 4 0 3 3 3 
ISA PCI = = 128 512 512 3 0 a = 3 
SA. a 32 128 256 256 5 0 3 8 6 
ISA VL-Bus | 32 128 912 512 5 0 3 0 r ¢ 
ISA Po o ge 128 256 256 a 0 3 3 4 
ISA PCl | 32 192 512 512 4 0 3 3 6 
SA PCL oa 32 128 | 256 256 3 0 3 7 2 3 
ISA PCl | 32 128 256 256 0 3 9 4 
ISA VL-Bus seo ico | 2048 , 2048 _? Oo 3 6 4 
ISA PCI mee 32 128 256 256 a 0 3 2 3 
ESA None | 32 » jee 206 256 0 7 0 0 6 
® Not including local-bus slots or shared PCI slots Case type: 


Tower Desktop am Mini-tower 0 
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BB Tangent Computer 


ES Systems 
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VENDOR MODEL 


INTERFACE SIZE 


(MB) 


HARD DRIVE 


CONTROLLER 
LOCATION 


VENDOR 


GRAPHICS 


VIDEO CHIP 
SET 


MAX. RESOLUTION 
NONINTERLACED 


VENDOR 


MONITOR 


MODEL 








PCI 5100 


Dell Se oT ae 590 


Gateway 2000 


P5-90 





Advanced Logic Evolution VQ 66 


Research, Inc. 





Se ee 


Pentium Power 
Pak 


—vene Computer 


— Pentium EISA _ 
_ PowerPak — 





Cornell ee 
‘Systems — : 


Digital Equipment 
Corp. 


DECpc XL 566 


‘Duracom ee 
‘Systems _ - 
Hertz Computer P 6e 
Corp. 


een cola eT _ 


X/Lan 
Pentium 66 


Xinetron, Inc. 





Computer Corp. | Cs 
Data Storage P5-60 PCI 
Marketing, Inc. 


‘Digital Bonipions 7 Peet LPx 560° 


Corp. 


PCI P60 
CD Sound 


Insight Direct 






Blue Max Business 
Partner P560 © 





! ‘Instrumentation, Inc. 


Swan 
Pentium 60 


Swan Technologies 


gy Series ae 
Model 665 — 





S = BYTE Best 


Mini Pro 586/66 


“Stsi 


SCSI 


“sos 


SCSI 


‘SsCSl 


SCSI 


SCsl 


-SCsi — 


SCSI 


scsi. 


SCSI 


SCSI 


scsi - 


SCSI 


sce 


SCSI 


SCs! 


SCSI 


ses 


— 1000 


2048 


1024 


1000 


1370 


1003 


1050 


1050  ~—- PCl adapter ~ 


1024 


1024 


1024 


1052 


1052 


1024 


“Motherboard 


PCl adapter 


Motherboard — 


ISA bus 


Motherboard — 


EISA bus 
adapter 


PCI adapter 


PCI adapter 


Motherboard 


Motherboard 


Motherboard — Connor 


VL-Bus 


PCI adapter 








Quantum 


Seagate 


DEC 


Seagate 


Seagate — 


Maxtor 


Hewlett- 


Micropolis 


DEC 


Micropolis 


Micropolis 


Western 


Digital” 


PCI adapter 


PCI adapter 


PCI adapter 


_EISA bus 
adapter 


"No “typical” 15-inch monitor sold with this system 
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Seagate 


Seagate 


Seagate 


| Fujitsu 


‘Matrox — 


1 


Matrox © 


Matrox 


Weitek 


Matrox 


ATl 


Tseng Labs ~ 
Pasa 


ATl 


Weitek 


is Cirrus Logic 


ATl 


Tseng Labs 


ATl 


_ Tseng Labs” 


Tseng Labs 
oo 


ATl 


Tseng Labs 


Tseng Labs 


1280 x 1024 | 


1280 x 1024 


1280x1024 


1280 x 1024 


1600 x 1200 — 


1280 x 1024 


1260 x 1024 


1280 x 1024 


1600 x 1200 


1280 x 1024 


1024x766 


1280 x 1024 


1004-766 


1280 x 1024 


1280 x 1024 


 -1024« 768 


1280 x 1024 


_ Mitsubishi 


Mag 


HP/Philips 


Teco 


ADI 


DEC 


1280x1024 Samsung 


1280 x 1024 


_ 12801024 


<nise 


GW 1572FS 


DBA 


FlexView 3xNl 


4GP 


FR-PCXBV-PC 





DX15FG 














ND1560 








i 


SCREEN BOT PITCH CD-ROM Fee WARRANTY POWER SUPPLY SWITCHABLE SCSI PHONE TOLL-FREE INQUIRY 
SIZE (IN.) (MM) VENDOR MODEL RATING (MONTHS) OUTPUT (W) AC INPUT (¥) VOLTAGE § PORT PHONE NUMBER 
= —t Soy, OU BN ‘Y —_ (805) 670-6590 (800) 268-2931° = 1105 
— — ae oe A 12 300 115/230 v v (415) 342-9388 (800) 800-5550 | 1106 

15 0.28 NEC comsi0. 6 GCC 11572300 (612) 338-4400 (800) 613-3355 1107 

15 0.28 Mitsumi CRMC- B 36 300 120/240 v (605) 232-2000 (800) 846-2000 1108 

FX001D 
5 028, lon GC in mee ~ None _ (800) 752-0900 1109 
14 0.28 Texel DM-3028 A 15 415 110/120,  v v (714) 581-6770 (800) 444-4257 1110 
220/240 

15 0.28 — Sony | CDU 33A-01 A ca 200 120/240 v Y (12) 339-3500 (800) 752-1577 1118 

15 0.28 Toshiba XM-3401B | B 36 300 a Vv Vv (909) acus (800) 886-7279 1111 

15 om Toshiba —XM-3401B B 36 _ 300 115/230 v (Y — (909) 594-5848 (800) 886-7279 1112 

15 0.28 Toshiba XM-4101B B 36 300 ee v Vv es 493-5111 (800) 722-9332 1113 

all — Plextor = DM3028 ‘Pending 12 220 115/230 v y (214) 518-1200 (800) 551-9000 1114 

15 0.28 Matsushita CR-562-B A 12 200 ee Vv v (21 jy 684-4141 (800) 232-8737 1115 

> 2 Panasonic 563 ‘A. eh LU 115/230 4 _ (415) 342-9388 (800) 800-5550 1116 

15 0.28 Toshiba XM-3401TA B 24 250 120/240. v v (408) 727-5509 (800) 345-4415 1117 

— ‘Toshiba = XM-3401 —=B 12 =e 115/230 « —Y (612) 250-1489 (800) 627-1985 1119 

a wt Toshiba ee TA B36 230 1202240 v v (303) 442-4747 (800) 543-6098 1120 

15 0.28 Toshiba XM-4101B B. 36 200 — 120/240 << (508) 493-5111 (800) 722-9332. 1121 

15 0.28 Mitsumi FX001D B 12 230 110/220. v v (602) 902-1176 (800) 998-8045 1122 

15 0.28 Toshiba XM-3401TA ’ a 250 : 115/230 A : ¢. (805) 495-7673 (800) 543-3475 1123 

15 0.28 MediaVision cdr-H93MV B 12 200 120/240 v Vv (508) 460-1977 (800) 468-7926 1124 

7 —~ Tohbe %XM20IB B 12 825 . a + ¥ (408) 435-2770 (800) 800-9973 1125 

* Canadian v = yes. 
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Choosing the right tools today will 
determine the success of your future 
applications. When you choose the 
DataFlex application development tools 
and DBMS, you can count on delivering 
successful solutions that really work... 


| ‘ every time. And, DataFlex is transport- 
: a able: over 300,000 sites worldwide have 
HT} H Nag: chosen DataFlex on DOS, LANs, 0S/2, 
9 , Unix and AIX. 


@ 1, 2 DataFlex's power, flexibility, and 
| | . 4 concurrent multi-user transaction 


processing capabilities allow you to 
focus on the business requirements of 
the application rather than the underly- 
ing language capabilities and systems. 
When you choose DataFlex as your 
application development environment, 
you get the job done faster and better, in 
your choice of either procedural or 
object-oriented programming styles. 


Your applications can be installed 
across the widest range of environments 
inthe industry, thanks to DataFlex's 
multi-platform capabilities. Changes 
that once required lengthy and costly 
programming time are no longer a 
problem thanks to DataFlex’s reusable 


choose 
Dataflex. 


VCICORO ESI Oc 
enough. Nothing that code and portability. A change of 
, = operating system no longer means a 
called for the power == = | major rewrite. 
; 4 4 To benefit from faster development 
P (OY al TITiinng lealures seco maeienincs at fede ell 
of DataHlex. But when applications, choose DataFlex. 
the job was just about 
gone, a round of client ie ME Object-oriented capabilities produce 
: : =a reusable code for increased 
changes put us back | Pie, voductvity 
ats q vare one F lis 3 @ Easy migration across a wide variety 


of operating systems increases 
the market value of your application 
development 


Features and Benefits: 
@ Flexibility for easy changes 


Authorized International Distributors: 


Country 
‘Australia 


Czech Republic (4 


Ecuador 
Germany 
‘Hong Kong 
Italy 

Japan 

| Malaysia 


Fax 


Country Telephone 
Mexico (525) 631-4913 
Netherlands 
New Zealand 
eru 
Saudi Arabia 
singapore 
South Africa 
Turkey 90 
United Kingdom (923) 
Venezuela 


Circle 78 on Inquiry Card (RESELLERS: 79). 


Object-Oriented 4GL 
Application Development Environment 
DBMS 


PAS Pea 


14000 SW 119 Avenue 

Miami, Horida 33186 

305/238-0012 

1-800-451-FLEX for product & dealer information 
For information via CompuServe: GO DACCESS 
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Functional Programming Comes of Age 


Beyond Lisp, some new functional 
programming languages are starting 
to emerge after the ongoing 


research of the eighties 


DICK POUNTAIN 


he idea of functional programming—namely, that 

mathematical specifications should be executed di- 
rectly as computer programs—has been around since the 
dawn of modern computing. Lisp, the grandparent of func- 
tional languages, emerged soon after FORTRAN made 
its debut in the mid-1950s; in fact, FORTRAN pioneer 
John Backus devoted most of his subsequent career to 
studying functional programming systems. 

What’s kept FPLs (functional programming languages) 
out of the mainstream thus far has always been their des- 
perately slow performance.and memory greed when com- 
pared to imperative languages such as Pascal and C. Only 
now, following a decade of crucial research breakthroughs, 
are we seeing the arrival of industrial-strength FPLs that 
can compete with C in both time and space efficiency. 

What is it about FPLs that makes people persevere in 
this E] Dorado quest? In a word, provability. Pure func- 
tional programs possess the mathematical property of ref- 
erential transparency, which roughly means that the same 
expression always represents the same value. This trans- 
parency enables you to reason about program execution, 
and hence to mathematically prove a program’s correct- 
ness. The possibility of writing provably correct programs 
(rather than spending your time picking out bugs) could 
revolutionize the economics of software production. 

Imperative languages such as Pascal and C are not ref- 
erentially transparent because they’re based on destructive 
updating. For instance, when you execute an assignment 
statement such as x := 12, the current contents of x are 
destroyed and replaced by 12. Subprograms that employ 
destructive updating have side effects that can alter the 
execution of other subprograms, and this destroys refer- 
ential transparency. 

The whole history of imperative languages so far has 
been a battle to gain control over these side effects, first 
via structured programming, then modular programming, 
and now via the encapsulated methods of object-oriented 
languages. On the plus side, destructive updating is very 
efficient on present-day computers whose CPU registers, 
RAM, and magnetic-disk storage hardware all work via 
destructive updating. 

By contrast, the variables in a pure FPL program are like 
those used in algebra: They represent an initially unknown 
value that, once computed, doesn’t change. In a pure FPL 


program, you can’t change the value of a variable once it 
has become bound, and the only way to pass a value into 
a function is via its arguments. Execution of an FPL pro- 
gram starts with the evaluation of an initial expression 
and leads to a tree of nested sub-expressions whose results 
depend only on the values of their function arguments. 

What’s more, the order in which sub-expressions are 
evaluated can’t affect the final result, which means that 
functional programs are inherently suited to parallel exe- 
cution. FPLs use recursion instead of looping to perform 
repetitive computations, and they work with dynamic on- 
the-fly data structures, such as lists, tuples, and trees, 
whose memory is allocated and disposed of automatical- 
ly by the system. A functional programmer is never ex- 
posed to memory leaks or dangling pointers. FPLs are so 
expressive that programs tend to be an order of magnitude 
shorter than their imperative-language equivalents. Look, 
for example, at the elegant quicksort for lists expressed in 
the Miranda language in the listing below. 


implementing FPLs 

The downside to FPLs is that their virtues can cause the in- 
efficiency that has made them impractical for commercial 
use: The functional model of program execution is too 
far away from the reality of register-based computers. 
Recursion and dynamic data structures, which must be 
copied to be updated, can cause the time and space com- 
plexity of functional programs to explode compared to 
their imperative equivalents, which reuse resources. His- 
torically, languages like Lisp have always compromised 
by adding destructive assignment and explicit looping, 
thus abandoning referential transparency. 

FPL research throughout the 1980s concentrated on 
the basic theory of functional computation models, and the 
new understanding gained is now bearing fruit in a gen- 
eration of new FPLs, such as Hope, Miranda, Haskell, 





Concurrent Clean, and Erlang, that combine efficient ex- 
ecution with referential transparency (see the text box 
“The Erlang Language” on page 184). 

Pure FPLs can be thought of as deriving from Alonzo 
Church’s lambda-calculus (introduced in 1932), which, 
when combined with Alan Turing’s work, founded the 
modern theory of computers and computability. Lamb- 
da-calculus is a good tool to use for investigating the se- 
mantics of FPLs, but it’s not so good for implementing 
them because of tricky problems about variable renaming. 

continued 
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The Erlang Language 


The Erlang language, named after Danish mathematician Agner 
Erlang, was developed by a team of employees at the giant 
Swedish communications firm Ericsson, where it’s used to 
write huge real-time control programs for telephone exchanges 
and network switches. Since it’s targeted specifically at the 
communications industry, Erlang eschews many powerful fea- 

_ tures of Miranda and Concurrent Clean for execution speed, but 
it nevertheless remains a pure FPL (functional programming 
language) with no destructive variable assignment. 

Erlang supports concurrency and has built-in primitives for 
asynchronous message-passing between processes. The lan- 
guage was originally developed on an interpreter written in 
Prolog, but the latest version generates C macros for compila- 
tion by standard C compilers. Erlang uses a fairly orthodox 
FPL syntax with both pattern matching and guards. Here’s one 
possible definition of the factorial function: 


factorial (0) 
factorial (n) 


mince: 
-> n * factorial (n-1) 


Lists and tuples are the only compound data types Erlang 
supports; however, like Clean, it features an efficient interface 
to several GUI operating systems, so you can write interactive 
graphical applications. Special attention is paid within Erlang 
to error-handling behavior and to “hot” replacement of code 
modules in running systems, which is vital in the telecommuni- 
cations business. 

Ericsson’s experience with Erlang so far is extremely en- 
couraging. Joe Armstrong, one of Erlang’s developers, tells me 
his team has just written “what we believe to be the largest de- 
clarative program ever written: 250,000 lines of Erlang and still 
growing.” This would be equivalent to several million lines of a 
less-expressive language, such as C. 

Ericsson will release Unix and Windows NT versions of Er- 
lang as commercial products this summer. A free DOS version 
is planned soon. 


However, several FPLs have been based on a subclass of lamb- 
da-calculus called combinators. 

Modern FPLs tend instead to be based on TRSes (term-rewrit- 
ing systems) that use pattern matching to choose among a set of 
rules that define how each sub-expression will be rewritten, or 
reduced, toward the result. Even if the order of reducing sub- 
expressions can’t affect the value of the result, it can crucially af- 
fect time and space complexity, as well as whether the evaluation 
ever terminates. 

The science of compiling FPLs hinges on this question of re- 
duction strategy; two key issues that compiler designers must 
face are lazy versus strict evaluation (explained below) and which 
strategies are normalizing for a particular class of TRS (which 
roughly means that they will converge on a unique answer). 

Recently, an extension of TRSes called GRSes (graph-rewrit- 
ing systems) have come to the fore; they represent programs 
internally as directed graphs (i.e., pointers) rather than terms. 
GRSes improve efficiency by sharing computations to avoid du- 
plication of work; for instance, where a TRS might have to eval- 
uate the same sub-expression twice, a GRS can redirect the graph 
to point to the result of a first evaluation. 
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Concurrent Clean 

The Concurrent Clean language, developed at the University of 
Nijmegen in Holland, is a good example of the new style of ef- 
ficient FPL. Clean is a pure, lazy, higher-order functional language 
that supports concurrent processes and distributed execution. A 
lazy implementation is one in which sub-expressions are reduced 
only if they are needed to reach the result; the opposite, a strict 
implementation (e.g., Lisp), always evaluates a function’s argu- 
ments before reducing the function. Although strict evaluation can 
be more efficient, lazy evaluation adds greatly to expressive pow- 
er by handling, for example, infinite lists that would never ter- 
minate if evaluated strictly. Concurrent Clean permits selected ar- 
guments to be declared strict as an optimization. 

Clean is implemented as a GRS, using a popular reduction 
strategy known as the Functional Strategy. Although it compiles 
to native machine code, internally the Clean compiler generates 
intermediate code for an abstract machine. This ABC machine (so 
called because it uses three stacks: A, B, and C) has a hybrid ar- 
chitecture, part of which is an idealized graph-rewriting engine 
with its own graph store and A stack, while the other part mim- 
ics a conventional computer that has a program counter and uses 
the B stack for operands, and the C stack for return addresses. 

Concurrent Clean achieves speeds that are comparable to those 
attained by C by compiling wherever possible to this conven- 
tional part of the machine, which can be mapped into, say, Mo- 
torola 68020 code as efficiently as C. The compiler employs 
scores of subtle tricks to delay writing to the relatively ineffi- 
cient graph store to avoid building certain subgraphs and to pass 
arguments via the B stack rather than via graph nodes. 

Clean is structured into separately compiled definition and 
implementation modules along Modula-2 lines. It’s a strongly 
typed language that supports polymorphic, abstract, algebraic, 
and synonym types. The compiler infers the types of objects and 
uses type information to generate better code. 

Clean’s type system also features an enormously powerful 
new concept called polymorphic uniqueness types. To describe 
this concept in a nutshell, any argument can be declared to be of 
Unique type, which means it won’t be shared by any other func- 
tion application and can therefore be destructively updated safe- 
ly without violating the pure functional properties of the pro- 
gram. If such an argument is not used within its own function 
body, it gets put in the garbage immediately. 

This scheme allows Clean to implement records, arrays, and 
files, which are as time- and space-efficient as those of impera- 
tive languages, to interface directly to C programs and, hence, to 
perform efficient windowed I/O via GUI operating systems such 
as the Mac’s System 7 and the X Window System. 

Free Unix and Mac versions of Concurrent Clean are now 
available from the University of Nijmegen via ftp (ftp.cs.kun.nl). 
DOS and OS/2 versions are promised for later this year. 


A Functional Future 

With the performance penalty of functional languages finally 
lifted, expect to gradually see more commercial use of these lan- 
guages, such as Concurrent Clean and Erlang. 

The functional paradigm is unlikely to displace C++ anytime 
soon, but as programmers become more aware that object ori- 
entation is not a perfect panacea, there should be room for both, 
or—dare I suggest it?—-for some kind of hybrid approach. 


Dick Pountain is a BYTE contributing editor based in London. You can reach 
him on the Internet or BIX at dickp@ bix.com. 


HP’s elegant new implementation 
of its PA-RISC architecture 


delivers world-class performance 


DICK POUNTAIN 


hen people argue about RISC architectures nowa- 

days, Hewlett-Packard’s PA-RISC is unlikely to 
figure prominently in the discussion. PA-RISC chips have 
a lower profile than the PowerPC, Mips, or DEC Alpha 
chips, because HP has so far kept them al- 
most to itself. The company doesn’t sell its 
PA-RISC chips on the open merchant market; 
instead, it sells only to partners in its PRO 
(Precision RISC Organization). HP has also 
been relatively slow in licensing second 
sources. 

The irony of this situation is that the re- 
cently announced PA-RISC 7200 (HP’s ninth 
implementation of the architecture) is likely to 
hold the “fastest RISC in town” title for the im- 
mediate future, at least until the PowerPC 620 
and Mips T5 come on stream next year. This 
becomes even more impressive when you re- 
alize that the 7200’s superscalar design is far 
less aggressive than that of its competitors. 
Nevertheless, it is expected to top 175 SPEC- 
int92 and 250 SPECfp92, just bettering the 
Alpha 21064A’s 170 SPECint92 rating. But 
raw SPECmarks are perhaps less appropriate 
than usual for measuring the 7200, because 
HP has clearly stated that its aim is to opti- 
mize the PA-RISC architecture for the real- 
world applications that its workstation cus- 
tomers run—mainly scientific and commercial 
transaction processing on huge data sets— 
rather than for the best benchmark figures. 

A splendid sentiment, and one that can’t 
be dismissed as mere manufacturer’s hype 
because the technical details support it. In 
the 7200 implementation, HP’s design team has concen- 
trated on an artful cache design and a fast new memory 
bus, rather than on the multiple instruction issue and fancy 
branch prediction that the competition focuses on. Com- 
bined, the new design and faster bus will tend to acceler- 
ate large programs and data sets that don’t fit in the cache. 


Inside the 7200 

Fabricated in HP’s new three-metal 0.55-micron CMOS 
process, the 7200 is designed to run at up to 140 MHz. Its 
540-pin ceramic PGA (Pin Grid Array) package is truly gi- 
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gantic. This pin count reflects the fact that like its prede- 
cessors, the 7200 supports external data and instruction 
caches with separate 64-bit interfaces. It also includes a 64- 
bit interface to the new high-bandwidth Runway bus. The 
chip’s RISC core operates at an unusual 4.4 V but the I/O 
circuitry works at 3.3 V; power dissipation is expected 
to be up to 29 W at 140 MHz. 

By current standards, the 7200 is only a modestly su- 
perscalar design. It can issue two operations per cycle to 
its two integer units and one FPU. The instructions are 
classified into three groups; integer, load/store, and float- 
ing point. You can pair any two from different groups or 
two from the integer group. Branches are considered to be 
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special integer operations that may be paired with their pre- 
decessor but not their successor. Branch instructions em- 
ploy static branch prediction. 

The 7200’s five-stage execution pipeline is designed to 
minimize the stall penalties caused by data, control, and 
fetch dependencies between instructions; you incur only 
a one-cycle penalty for a mispredicted branch, for imme- 
diately using a floating-point result, and for store/load or 
load/use combinations. Unlike in previous PA-RISC chips, 
store/store incurs no penalty, as the off-chip SRAM (sta- 
tic RAM) cache now cycles at full processor frequency. 

continued 
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Unique in a number of ways, the PA-RISC architecture is best exemplified by its use of off-chip primary 
instruction and data caches. It integrates 1.3 million transistors onto a 210-mm’ die. 
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To keep the pipeline flowing as smoothly as possible, instruc- 
tions with data dependencies and resource conflicts should not 
be paired. The 7200 uses hardware checking for dependencies, but 
to save time, it performs some of this work as the instructions are 
loaded from memory into the instruction cache. Six extra prede- 
code bits are stored with each pair of instructions in the cache to 
encode this information. On their own, these predecode bits don’t 
completely specify whether the instructions can be paired, but 
they enable the final checks made in the pipeline to be fast enough 
so that instruction decode/issue is never prolonged beyond one 
cycle. The predecode bits add about 10 percent to the SRAM 
overhead. 

As with its PA-RISC predecessors, the 7200 uses off-chip 
caching; however, its main innovation is an on-chip assist cache 
that makes the caching system much more efficient. The 7200 also 
separates its instruction and data caches (up to 1 MB each) in 
place of the single unified cache that the 7100 uses. These caches 
have to be built from the fastest SRAM and must be able to cycle 
at full processor speed, which means a 6-nanosecond access time 
at speeds of greater than 120 MHz. Because such memory is ex- 
pensive (and hard to source), it increases system costs. 





Cache Assistant 

The 7200’s assist cache is a 2-KB on-chip memory that holds 
64 32-byte cache lines and is fully associative, storing the full ad- 
dress of the last 64 memory accesses. Full associativity requires 
a lot of lookup logic and is too expensive for all but the smallest 
of caches. In contrast, both off-chip caches are direct-mapped, 
which means that many main memory locations map to the same 
cache line. Direct mapping is inexpensive and fast, because the 
logic need only inspect one line to look for a hit. But it suffers bad- 
ly from “thrashing” if your program continually accesses sever- 
al different addresses that all happen to map to the same cache in- 
dex, which can happen easily in vector calculations. 

For example, in the following vector calculation 


FOR 


:= 0 T0 n 
DO-ALiJ] := BL 


he Cie DS 


it is possible for elements ALi], BLiJ, CLiJ, and D[i] to map to 
the same physical cache location. A direct-mapped cache will 
thrash by reloading the same line as each element is accessed, with 
a devastating performance penalty of four cache misses per iter- 
ation of the loop. Larger cache size can’t help this problem but 
greater associativity can. 

The assist cache sits between main memory and the off-chip 
primary data cache. Lines from memory move through the assist 
cache in FIFO (first-in/first-out) order into the data cache; in ef- 
fect, acting as an overflow queue for the primary cache. The as- 
sist cache would eliminate the thrashing described above be- 
cause each line can move into the assist cache without displacing 
the others. Both the primary and assist caches respond in a single 
cycle, and they behave like a single logical cache whose asso- 
Clativity varies dynamically with the data. The assist cache might 
hold 64 lines that map to the same primary cache line, or 64 dif- 
ferent primary cache lines, or anything in between. When a pro- 
cessing unit requests data from the cache, 65 entries (i.e., 64 as- 
sist cache entries plus one main cache entry) get searched for a 
match. This work needs to be done inside one cycle, and HP had 
to use the fastest self-timed logic for the assist cache’s lookup cir- 
cuitry. In effect, the assist cache combines the high associativity 
of an on-chip cache with the large size of an off-chip cache. HP 
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is so pleased with the result that it’s patenting the assist cache. 

Another twist is a new “spatial locality only” hint bit you can 
incorporate into the encoding of load/store instructions. The hint 
bit tells the assist cache that the data will be used only once, and 
that when the line needs to be replaced, it should write the data 
straight back to main memory (bypassing the off-chip cache). 
This enables efficient processing of long sequences of contiguous 
data without polluting the primary cache’s temporally local data 
(i.e., variables that are being used repeatedly). 

The 7200 uses simple but effective prefetch strategies for both 
instructions and data, which can often hide the penalties caused 
by cache misses and memory latency. When the instruction cache 
misses, it fetches not just the missing line but the next line, too. 
When such a prefetched line is accessed for the first time, the 
next line is fetched again, even if another prefetch is still in 
progress—up to four prefetches can be outstanding. This results 
in significant speed ups on long linear code sequences, but you can 
turn it off for programs with short routines and many branches. 

Data is prefetched explicitly (i.e., by instructing a load to reg- 
ister zero) or automatically whenever an instruction that modifies 
a base register address is executed. For example, the load-word- 
indexed instruction LDWX,m R1(R2),R3 loads R3 from the ad- 
dress held in R2 and then post-increments R2 by adding R1 to it. 
If this instruction causes a data-cache miss then the 7200 is smart 
enough to prefetch from R2+R1 (rather than from R2+1) after it fills 
the missing line; it takes note of the “stride” of the indexed load. 


The Runway Bus 

To make full use of its efficient caches, the 7200 needed a high- 
bandwidth data path into memory—hence, the new Runway bus. - 
This proprietary synchronous 64-bit bus runs at 120 MHz; how- 
ever, it supports 1-to-1, 3-to-2, and 4-to-3 ratios between its own 
clock speed and the CPU’s so that the CPU can be run faster. It 
employs a distributed arbitration scheme where each device at- 
tached to the bus contains its own arbiter logic, and arbitration pro- 
ceeds in parallel with data transfer along separate wires. 

The Runway bus uses a split transaction protocol in which up 
to six transactions can be pending at once, so the bus is available 
even while waiting for memory to deliver. Each transaction is la- 
beled with an identification code—carried via yet another set of 
signal wires—so each device can sort out its own return data 
from the stream. The Runway bus multiplexes address and data 
at the cost of one address cycle for every four data cycles, mak- 
ing for a total sustainable bandwidth of 786 MBps. That’s an 
impressive figure, not only three times faster than HP’s own pre- 
vious processor bus but faster than Sun Microsystems’ advanced 
XDbus and pushing up into supercomputer territory. 

More to the point, it’s sufficient to support four 7200 chips 
in an SMP (symmetric multiprocessing) system without becom- 
ing a bottleneck. The bus interface supports a snooping cache 
coherency protocol, and to minimize the penalties for snooping 
on processor-to-cache bandwidth, the interface maintains deep co- 
herency queues (up to 10 transactions for the main cache and 
three for the translation look-aside buffer, or TLB). 

By building the bus interface onto the PA-RISC 7200 chip, 
HP will be able to build multiprocessor systems with a mini- 
mum of glue logic. In doing so, the company will keep the price 
and performance of its SMP workstations and servers highly 
competitive. 


Dick Pountain is a BYTE contributing editor based in London. You can reach 
him on the Internet or BIX at dickp @ bix.com. 
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— System 7.0: A Step Toward the Future 


Apple’s new Mac OS, simultaneously 
released on 680x0O- and PowerPcC- 
based Macs, has new features both 


over and under the covers 


TOM THOMPSON 


= arlier this summer, Apple made a new release of 
its Macintosh operating system, System 7.5. What’s 
significant is the fact that the company accomplished this 
release for machines using two different processors: its 
680x0-based Macs and its PowerPC-based Power Macs. 

At first glance, System 7.5 doesn’t appear much dif- 
ferent from its predecessor, version 7.1. This is actually a 
good thing, since users get very upset if the way in which 
their computers work changes drastically. 

Nevertheless, System 7.5 is a vehicle for change in two 
ways. First, strategic new elements in the interface im- 
prove the user’s productivity. Second, important addi- 
tions to the operating system enable developers to tailor 
their applications to exploit features in the future release 
of the Mac OS (code-named Copland; more on this later). 
I’ll start this discussion with a tour of the operating sys- 
tem’s productivity features. 


New on the Menu Bar 

The one obvious change to System 7.5 appears on the 
menu bar: The icon for the help menu has changed from 
a balloon to a question mark. Balloon help has been sup- 
planted by Apple Guide, a new help system. 

But Apple Guide is more than just a help system. As its 
name implies, Apple Guide is an interactive assistant that 
actually guides you through a complex task. It does this by 
using a stream of Apple Events to drive the application(s) 
involved in a particular operation and by using coach- 
marks, which are visual cues that point out the items in- 
volved to complete the operation. Coachmarks consist of 
automatically highlighted files or menu items and the use 
of ared swath that circles critical objects (see the screen). 

For example, to change the Mac’s protocol stack from 
AppleTalk to TCP, Apple Guide first circles the Apple 
menu icon in red. When you pull down the Apple menu, 
the Control Panels item is highlighted in red. Once you 
open the Control Panels folder, the Network Control Pan- 
el is both selected and circled in red, and so forth. Once 
Apple Guide finishes its tutorial, you’ve actually com- 
pleted the task. 

This same capability can be added to applications, so 
users can actually make use of their sophisticated fea- 
tures. Because it uses Apple Events, Apple Guide can be 


easily integrated into OpenDoc or any componentware. 

Another interface improvement becomes evident as 
you use QuickDraw GX, which is bundled with System 
7.5. With QuickDraw GX, you no longer use the Choos- 
er to establish a connection to a printer; instead, you con- 
struct visual “sockets” to multiple printers. You do this by 
selecting a printer in the Chooser and clicking on a Create 
button. A printer icon bearing the networked printer’s 
name appears on the Desktop. You repeat this process 
for every printer you use. 

Then when you want to print a file, you just drag and 
drop the document’s icon onto the desired printer icon. 
Double-clicking on the printer icon opens a window dis- 
playing the printer’s queue, where you can delete or re- 
order print jobs by clicking and dragging. Best of all, you 
can print simultaneously to several printers—something 
you couldn’t do with previous versions of the Mac OS. 

It’s important to note that the installation of Quick- 
Draw GX is optional. That’s because QuickDraw GX 
doubles System 7.5’s minimum memory requirement— 
from 4 MB of RAM to 8 MB. 

System 7.5 adds several other productivity features to 
the interface. A time-of-day clock appears on the menu 
bar. In a nod to the usefulness of Now Utilities’ Super 
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Apple Guide in operation. 


Boomerang, the operating system now remembers the 
last folder your application used and provides pop-up 
menus on the Apple menu that give you quick access to the 
most recently accessed applications, servers, and files. A 
Windowshade Control Panel lets you double-click on a 
window’ title bar and conceal the window’s content area, 
leaving the title bar as a placeholder. A second double- 
click exposes the window again. This feature lets you 
manage screen clutter, especially on Macs with large 


amounts of RAM and small screens. continued 
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Interiors 
Beneath the surface, System 7.5 offers some significant en- 
hancements for developers. One is the simple bundling of exist- 


ing system software components, 
System 7.5 Features 


such as AppleScript, MacTCP, 











Telephone Manager, and Power- 
Talk. 

To review, AppleScript is Ap- 
ple’s batch-control language, 
which can automate operations. 
Importantly, Finder 7.5 is now 
scriptable, so you can write scripts 
that, say, back up the files in a cer- 
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copy them to a server at the end of 





the day. 











MacTCP implements a TCP 
protocol stack alongside the Ap- 
pleTalk stack so that you can 
make use of various Unix or Inter- 
net services (currently, File Sharing 

















and Remote Access still use the 
AppleTalk stack). The Telephone 
Manager is an API that provides 
telephony functions (i.e., applications use the Telephone Manager 
to implement a virtual telephone, dial on-line services, and route 
calls). 

PowerTalk is Apple’s collaboration software; it provides mail 
services, digital signatures to validate electronic forms, and data 
encryption of the sensitive data in such documents. Thus, Power- 
Talk makes the paperless office a possibility. 

Because PowerTalk uses Apple Events as its communications 
mechanism, document routing and processing can be done over 
a network. Furthermore, this enables forms automation and 
document tracking, which can identify bottlenecks in the work 
flow. When Apple revamped its documents to operate on Pow- 
erTalk, forms-processing times dropped from three weeks to just” 
three days. As with QuickDraw GX, installation of PowerTalk is 
optional. 

Most of these system components have been in use for two 
years or more but were available only as options. Now they are 
a standard part of System 7.5, which encourages applications 
designers to make use of these services. 

In addition, System 7.5 now provides SCSI Manager 4.3 as 
standard fare. First implemented on AV Macs (the Centris 660A V 
and Quadra 840AV) and then on Power Macs, its services are now ~ 
available across the entire Macintosh product line. 

One of SCSI Manager 4.3’s major features is its asynchro- 
nous I/O services. This enables an application to make calls to 
SCSI peripherals and, instead of stalling the processor to wait 
for the I/O to finish, work on other duties until a dedicated com- 
pletion function gets called to wrap up the I/O. Hence, both the 
processor and SCSI bus are used more efficiently. While I’m 
on the subject of disk drives, the filing system has been improved 
to support volumes up to 4 GB in size, eliminating the current 
limit of 2 GB. 

Other System 7.5 enhancements are new and designed to help 
developers revise their software so that they can exploit features 
in the future release of the Mac OS mentioned earlier. Code- 
named Copland, this is Apple’s planned major revision of the 
Mac OS. It is a microkernel-based, multithreaded operating sys- 
tem, complete with memory protection and a new I/O architecture 





(see “Apple’s and Microsoft’s System Software Road Map,” 
May BYTE). 

One of these enhancements, the Drag and Drop Manager, pro- 
vides a seamless method of moving text or graphical data among 
applications. Rather than copying an image to the Clipboard in 
one application, switching to another application, and pasting 
the image into that application’s document, you simply drag and 
drop the image from one window to another. The Drag and Drop 
Manager sweats the details of the data transfer. Both OpenDoc and 
Copland will rely on this Manager to mediate transfers among 
various software components. Thus, a user won’t be aware that 
such data transfers occur when he or she manipulates a docu- 
ment’s contents. 


Follow the Thread 

Finally, System 7.5 provides a Thread Manager. A thread is a 
lightweight process that has its own stack but makes use of the 
host application’s memory and system resources. The Thread 
Manager attempts to use the existing Mac programming model 
to preserve compatibility with existing software. Its API han- 
dles the creation, scheduling, and deletion of threads, and it also 
provides routines to assign the amount of stack each thread uses, 
as well as set the thread type. 

Threads use one of two scheduling methods: cooperative and 
preemptive. Cooperative threads, like System 7.x’s Process Man- 
ager, return control to the processor at explicit times. Preemptive 
threads use a time-slice scheduling mechanism—cither a default 
scheduler or a custom scheduler that you provide. Note that all of 
an application’s threads, both cooperative and preemptive, exe- 
cute only when the Processor Manager switches the application 
into the foreground (i.e., it becomes the active application). 

Why use threads? One reason is to allow software designers 
to divvy up an application’s functions. For example, one thread 
maintains screen updates for the application’s windows, another 
manages the user interface (e.g., performing hit tests on menus or 
controls), and yet another handles file I/O. This allows for con- 
current processing, especially in the critical area of I/O. 

Recall that the SCSI Manager 4.3 supports asynchronous I/O 
and that AV Macs and Power Macs alike provide DMA channels 
for various I/O subsystems. By using threaded applications, these 
Macs can work smarter rather than harder: Certain application 
threads could process data or respond to your keyboard, while 
other threads could supervise reads and writes to a disk drive, a 
scanner, or the network. 


Crucial Threads 

Threads become even more crucial for Copland, which itself will 
use threads, as well as a new I/O architecture. Count on the Cop- 
land I/O architecture’s reliance on concurrent I/O, if only for 
reasons of performance. 

Keep in mind, however, that the applications that will make 
the best use of Copland’s threaded nature will not appear over- 
night. System 7.5 thus serves as an important bridge: It makes the 
Thread Manager available now, so software designers can start re- 
thinking the structure of their applications. As a result, such ap- 
plications can make the best use of the Mac, both now and on a 
future Mac OS. 


Tom Thompson, a BYTE senior technical editor at large, is an Associate 
Apple Developer and author of Power Macintosh Programming Starter Kit 
(Hayden, 1994). You can contact him on AppleLink as T. THOMPSON or 


on the Internet or BIX at tom_thompson@ bix.com. 
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This protocol’s new features let you 


better manage network devices 


WILLIAM STALLINGS 
AND BEN SMITH 


Re etwork management is never simple—nor are the 
protocols that are used to implement it. The oxy- 
moronic SNMP (Simple Network Management Protocol) 
is “simple” only in comparison to the OSI (Open Sys- 
tems Interconnection) management model. In fact, SNMP 
was originally designed and implemented as an interim 
specification for communicating with network devices 
while the OSI specification was solidifying and being im- 
plemented during the late 1980s; it was eee to fade 
away once OSI came on-line. 

But things haven’t worked out that 
way. By 1993, when OSI finally matured, 
SNMP had a three-year head start and 
had already been implemented in hun- 
dreds of products. No interim solution, 
SNMP is now the de facto standard in 
network management. The reason for its 
popularity is the true origin of its name: It 
is simple to implement in hardware. 

Having shaken off its “temporary” la- 
bel, SNMP is maturing in its own right. 
This is evidenced by the added function- 
ality of SNMP version 2 (hereafter re- 
ferred to as SNMPv2). 





SNMP Background 

A network management system must be 
able to monitor and configure all the ele- 
ments of a network, both hardware and = 
software. In a network management system, eae element 
uses a piece of software—called the agent—to commu- 
nicate its status and configuration information to the cen- 
tralized management software. Because the elements of a 
network and the attributes of the managed devices all fit 
well into a hierarchical (i.e., tree structure) model, this is 
the common form used to organize such information. 

The OSI management model uses a MIB (Management 
Information Base) to store the structured information 
representing network elements and their attributes. The 
structure itself is called an SMI (Structure of Manage- 
ment Information). OSI defines a complex object-orient- 
ed management system around these structures. 

When first considering network management during 
the late 1980s, the IETF (Internet Engineering Task Force) 
recognized the value of the work that had been put into 
the OSI model and used many of the concepts in SNMP, 
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NMP Version 2 


which was jointly developed by researchers on the Inter- 
net. SNMP retains SMIs and MIBs, although their defin- 
ition is much simpler under SNMP than it is under OSI. 

The SNMP structure is open-ended. In addition to stan- 
dard MIBs, it supports proprietary MIBs that let a vendor 
differentiate its device’s capabilities from those of com- 
petitors. The unfortunate aspect of this open-ended orga- 
nization is that management tools don’t know what to do 
with proprietary MIBs unless they have extensions for 
each one. Such is the agony of the open design. 

Besides MIBs, the other significant component of 
SNMP is the communications protocol (the Protocol Data 
Unit, or PDU) that the manager software uses when com- 
municating with agents. These messages travel within the 
structure of a UDP (User Datagram Protocol, an IP con- 
nectionless packet type). 

Onemany, PDUs came in just five flavors: GetRe- 

: quest, GetNextRequest, GetResponse, Set- 
Request, and Trap. These are called SNMP 
PDUs. The GetRequest, GetNextRequest, 
GetResponse, and SetRequest PDUs share 
a common format; only the Trap PDU has 
a distinct format. 


An SNMPv2 Wish List 

The first major revision to SNMP was 
published in March 1991 as MIB-IT (RFC 
1213). Among its many additions, it ex- 
panded the list of objects used for man- 
aging networks and cleaned up the word- 
ing of some of the original definitions. By 
the end of 1992, the network industry rec- 
ognized that SNMP had become the de 
facto standard and that it was in for the 
_ long term. Soon proposals began surfacing 
for improving it in many more ways than 
~ just cleaning up the MIBs. 

For enanie. there was a desperate need for better se- 
curity. With the existing SNMP specification, you could 
not authenticate the source of a management message or 
prevent eavesdropping. Without authentication capabil- 
ity, SNMP was vulnerable to attacks that could modify or 
disable network configurations. As a result, many ven- 
dors of SNMP equipment chose not to implement the 
SNMP Set command, which lets you change the config- 
uration of an agent; this reduced the management capa- 
bilities of these vendors’ equipment to monitoring only. 

Another item on the wish list was performance. This is 
addressed in SNMPv?2 with the addition of a PDU called 
GetBulk, which will reduce the number of requests and 
replies and thereby improve the performance of retrieving 
entire MIB trees. Other PDUs were added as well. 

A third item on the wish list was the desire to be able 
to share information between managers. Large networks 
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have distributed management, as well as far-flung agents. The 
model of a single manager application didn’t fit. 

Most of today’s networks use mixed protocols. While mixed- 
protocol devices were addressed in the MIB-II improvements, 
SNMP still allowed communication between its agents and man- 
agers only on UDP/IP networks. It needed to also exist on at 
least the OSI networks around which it has a strong association. 

These improvements were delineated in April 1993, in IETF 
RFCs 1441 through 1452. Although they are still in the propos- 
al stage, some developers are now implementing what they can. 


Security Measures 

The new security features of SNMPv2 are designed to provide 
three security-related services: privacy, message authentication, 
and access control. Privacy is the protection of transmitted data 
from eavesdropping or wiretapping. Privacy requires that the 
contents of any message be disguised so that only the intended 
recipient can recover it. Message authentication enables com- 
municating parties to verify that no one has altered received mes- 
sages and that their sources are authentic. This includes verifi- 
cation of a message’s timeliness to ensure that it has not been 
artificially delayed and replayed. Access control ensures that 
only authorized users have access to a particular management 
information base. 

SNMP security uses the concepts of party and context. A par- 
ty is a manager or agent with assigned security attributes. A con- 
text specifies whether an exchange between a manager and an 
agent involves data that’s local to the agent (in which case the 
context indicates the relevant subset of the agent’s management 
information) or if it involves a remote device for which the agent 
acts as a proxy (in which case the context identifies the proxied 
device). 

As with SNMP, SNMPv2 information is exchanged in the 
form of a message that includes a header and one of a number of 
different PDU types; each PDU specifies a particular management 
operation. The message header consists of five required fields: 
a destination-party field; a source-party field; a context field; an 
authentication field, which contains information on the desired 
level of authentication; and a privacy destination field, which 
repeats the identifier of the destination party. 

When privacy is provided, then the entire message, including 
the header and PDU but excluding the privacy destination field, 
is encrypted. The privacy destination field must remain unen- 
crypted so that the destination SNMP module can determine the 
destination party and the privacy characteristics of the message. 

For privacy, SNMPv2 uses DES encryption; for authentication, 
it uses RSA (Rivest-Shamir-Adleman) encryption combined with 
the MD5 (Message Digest version 5) function. The latter two 
algorithms are the same ones that PGP (Pretty Good Privacy) 
uses (see “Pretty Good Privacy,” July BYTE). Authentication 
also requires that a message be timely to ensure that it has not been 
artificially delayed and replayed. 

SNMPv2 provides its third major security facility, access-con- 
trol capability, through two concepts: view subtree and MIB 
view. A view subtree consists of a node in the MIB tree plus all 
its subordinate elements. Associated with each SNMP logical 
device is a MIB view, which consists of a set of view subtrees. 
Each view subtree in the MIB view either includes or excludes 
all objects that are contained in that subtree. Associated with 
each local context of an SNMPv? entity is a MIB view that defines 
the set of objects that are visible in this context; alternatively, 
the context specifies a remote proxied device from which man- 
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agement information can be obtained. 

In addition, an SNMPv2 entity maintains an access-control 
list table. Each row of this table includes several elements: the tar- 
get party, whose performance of management operations is con- 
strained by this set of access privileges; the subject party, whose 
requests for management operations to be performed are con- 
strained by this set of access privileges; the context that a subject 
uses to access a target; and an integer that encodes the access 
privileges for this target/subject/context triple. The integer element 
is, in effect, a list of the allowable management operations (1.e., 
PDUs) for this pair of parties using this context. 


Performance and Sharing 

In real-world use, SNMP performance depends on how fast the 
agents can handle requests. The bandwidth requirement of SNMP 
messages is trivial, and managers are usually running sufficient- 
ly robust hardware that their processing is of little importance. 

But by reducing the number of SNMP requests and messages 
that agents need to generate, their load is significantly lightened. 
Because many requests are for large blocks of MIB objects, the 
concept of a GetBulk operation is an obvious way to increase 
performance. After all, an agent can process a request for sever- 
al table entries almost as fast as it can for a single entry. 

For example, a typical RMON historical-statistics MIB might 
have 200 entries. Without a GetBulk operation, management 
software retrieving this information would generate 200 requests 
and 200 replies. With a GetBulk operation, there need only be one 
request and one reply. 

The issue of sharing manager information is also solved by 
the party abstraction. A party can be either an agent or a manag- 
er. As an agent, a party is defined by its MIB. As a manager, it just 
reads and understands the same MIB. Thus, all the IETF needed 
to do was write the Manager-to-Manager MIB (RFC 1451). With 
this MIB and the party abstraction, any manager can act as an 
agent to any other manager, but only within the constraints of 
the MIB. Needless to say, access control and other security mea- 
sures are imperative to implementing the Manager-to-Manager 
communications and control. 


Using SNMPv2 

SNMP by itself is not a network management system, but only a 
specification of how management information is encoded and 
transferred. It provides a common platform that allows devel- 
opers of network management applications to write software that 
takes advantage of the common language for communicating 
with devices. Fortunately, enough detail was built into SNMP 
from the beginning that it was easy for software folks to pick it up 
and implement it. 

In the IP world, SVMP is synonymous with network manage- 
ment because the infrastructure was already in place for generating 
and transporting SNMP. By supporting other transports, SNMP 
has the opportunity to also become successful in other environ- 
ments. Simplicity is what made SNMP successful, but maturity, 
in the form of SNMPvz2, is what will give it longevity. Hl 
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a frequent contributor to BYTE. He is the author of over a dozen books on data 
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1993). You can contact him on the Internet at ws@shore.net or on BIX c/o 
“editors.” Ben Smith is a testing editor for the BYTE Lab and the author of 
Unix Step-by-Step (Hayden, 1990). You can contact him on the Internet at 
ben@ bytepb.byte.com or on BIX as “bensmith.” 
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Traveling Light 





‘ ’ve just returned from the second annual SCSI 
Technology Summit in Orlando, Florida, and I think I’ ve seen 
a vision of the future. Of course, most of the people who come 
to the conference already agree that SCSI is the right way to go. 
But even so, both the list of attendees and their arguments were 
impressive. They all seem to agree that the future is the PCI (Pe- 
ripheral Component Interconnect) bus and plug-and-play SCSI. 
It can’t happen soon enough. 

I’m weary of system setup problems: memory address clash- 
es, IRQ (interrupt request) settings, DMA channels, and all the 
rest. I detailed some of these problems last month. I’ ve since had 
more. They’re interesting enough that we still don’t have our 
new Pentium machine working properly, so you’!] have to wait 
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A quick trip 
for the rest of the story. : 
to a SCSI summit 
A reader recently suggested that Apple ought to buy the rights to republish ; 
my columns and run them as ads for the Mac: look at how much trouble it is gives Jerry an 
to set up a PC. Now see how easy it is to add new devices to a Mac. Plug and opportunity to 
play with automatic SCSI configuration and the _ ing due account of backward compatibility (they explore minimalist 
PCI bus are supposed to end all these problems, call it legacy), connectors, speed, automatic con- on-the-road 
and I can’t wait. figuration, and hot plugging, and a number of 
Incidentally, the “almost quote” I opened with both obvious and not-so-obvious details. computing 


is from Lincoln Steffens, known as “America’s 
philosopher,” who traveled to the U.S.S.R. in 
1920 and came back to proclaim, “I have been 
over into the future, and it works.” It turns out he 
was dead wrong, but it does make a good quote. 


The main presentation at the SCSI Tech- 
nology Summit was given by John Lohmeyer 
of NCR/AT&T. Lohmeyer chairs the X3T10 
committee that sets standards for SCSI archi- 
tecture. He noted that the market has splintered, 
spawning a number of interface designs. They all 
have their good and bad points. 

One of the most significant differences is the 
maximum permitted cable length, and whether 
or not you can attach external devices. The lat- 
ter alone is decisive for me: I move my SCSI-2 
external DAT (digital audiotape) drive from ma- 
chine to machine all the time, and I'd really hate 
not to be able to do that. The committee is tak- 
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I'll leave discussion of the technical details of 
SCSI and the PCI bus to the other BYTE editors, 
who know far more about it than I do; but I 
came away with the conclusion that SCSI and 
the PCI bus are evolving into the system most of 
us will be using in the future. 

The SCSI Technology Summit was hosted 
by Distributed Processing Technology. It was 
followed by a meeting of DPT dealers and dis- 
tributors. That meeting included a hands-on 
workshop: along one wall were about 30 PC 
and RAID-drive cases with power supplies, 
while the opposite side of the room held a large 
pile of DPT caching drive controllers, cables, 
SCSI hard drives, DAT drives, and CD-ROM 
drives. Dealers were to mix and match, building 
up both simple and RAID (more on that below) 
systems from these components. DPT put on an 
impressive demonstration. They also showed 
new RAID enclosure boxes with controllers and 
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software that looked 


pretty good, but Pl / 
know more about % be 
that when I’ve got Ae Z 


it going here. I’ve 

been in this business too 
long to write much about 
demonstrations. : 


I was in Florida for 

only two days, so this was = 

an opportunity to travel S 

light, which meant I’d carry only 

one computer. It would have to be a Win- 
dows computer: Larry Niven, Steve 
Barnes, and I are finishing up Beowulf’s 
Children, the sequel to Legacy of Heorot, 
and I owed them a scene immediately on 
my return. We’re doing the book in Mi- 
crosoft Word for Windows, and it exists as 
two large files, each about half the book. 

I’d also be working on the updates to A 
Step Farther Out and Two Steps Farther 
Out; and those too are in Word, partly be- 
cause it handles footnotes well. In the first 
book, I’m adding notes to admit where I 
was wrong and crow when I was right. 
Very little of it needs revising even now; 
not bad for science nonfiction that started as 
columns in the old Galaxy science fiction 
magazine. I find that Word for Windows 
does very well for editing a whole book. 

The two obvious choices were Old Re- 
liable, my Zenith Mastersport 386, and the 
Hewlett-Packard OmniBook 425. The 
Mastersport has the advantage of a backlit 
screen, an adequately large hard drive, 
high reliability, fast disk access, and one of 
the best portable keyboards in the busi- 
ness. It’s heavy, but I can live with that. 
The real disadvantage is battery life: with 
new batteries, it would run for nearly 3 
hours on a charge. Over the years, how- 
ever, those batteries have gotten weaker 
and weaker, and now I get less than an 
hour, clearly not enough time to get any 
work done on an airplane. 

The second disadvantage of the Mas- 
tersport is that even with new batteries, 
it’s not much use in meetings. It’s heavy 
and bulky, and I just don’t want to carry it 
around in a briefcase. Instead, I carry a 
Gateway HandBook for use in meetings 
and leave the Mastersport in my room; but 
that’s two computers, and I’m on a 12- 
step program to break this addiction to car- 
rying multiple computers on trips. 

All this argued for the OmniBook 425. 
It’s light enough to carry to meetings, it 
runs Windows, and the battery life is ex- 
tremely good. There’s a price for the bat- 
tery life: no backlit screen and limited hard 
disk space. The OmniBook has Windows 
and Microsoft Word for Windows on one 
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PCMCIA card, and another one 
has 20 MB of flash RAM for gen- 
eral program and data storage. 
There’s no floppy drive. 
While there was room for the 
three books I wanted to work 
RS on, there wasn’t 
much room left 
S over for Q&A 
SS Write. I use it for 
first drafts of arti- 
+ ‘cles and columns 
and general meeting 
notes, especially since I load Q&A Write 
with the Word Finder thesaurus and Defi- 
nitions Plus, which contains The Ameri- 
can Heritage Dictionary. I certainly don’t 
need all those extra goodies. For that mat- 
ter, I could do drafts in Microsoft Word 
for Windows, but old habits die hard, and 
trips are precisely the wrong place to try 
to change the way you do things. 

The remedy to limited disk space was a 
BSE Flashdrive. This is a 300-MB hard 
drive packed into a box about the size of 
four packs of cigarettes. The box also con- 
tains batteries that will run the drive for a 
good 3 hours or more. Don’t confuse the 
Flashdrive, which is a genuine spinning 
metal hard drive, with PCMCIA flash 
RAM, as used in the OmniBook. 

I used LapLink Remote, which comes 
on the OmniBook, to transfer the Flash- 
drive software from Big Cheetah to the 
OmniBook. Then I needed to edit CON- 
FIG.SYS to include the Flashdrive’s driv- 
er. I discovered to my horror that the Om- 
niBook doesn’t have EDIT.COM or even 
EDLIN, nor does it have the Windows 
configuration editor. More time lost trans- 
ferring QBasic and EDIT to the Omni- 
Book, but once I got the Flashdrive driver 
statement into CONFIG.SYS and reboot- 
ed, everything worked fine. 

I connected the Flashdrive 
to one of the machines on the 
network and loaded it 
with everything I 66 
thought I’d need, in- 
cluding Q&A Write, 7 
backup copies of all three 
books, backup copies of \ 
columns, Norton Comman- (4), 
der, and some other stuff. \-/. 

The Flashdrive with its lit- 

tle power supply went into my wheeled 
carryon along with my shirts and tooth- 
brush. I also stuffed in a couple of PCM- 
CIA 14.4-Kbps fax modem cards; the Om- 
niBook I have has a built-in modem, but I 
figured I’d give these a try. 

I tried to get an extra 5- or 10-MB PCM- 
CIA memory card before I left, but I 
thought of it late, and we didn’t find any in 
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stock locally. Instead, we got a 4-MB 
memory-expansion module from Kingston 
Technology. Kingston makes RAM up- 
grades for most machines; they began back 
in the days when every company offered 
proprietary memory at outrageous prices, 
and they’ ve been one of the leading third- 
party memory sources ever since. 

Alex installed the 4-MB memory-ex- 
pansion module in about 4 minutes, giving 
my OmniBook a total of 6 MB. That 
speeds up Windows operations quite a bit, 
and anyone using an OmniBook would be 
well advised to make the upgrade. (Of 
course, PCMCIA memory cards can be 
moved between different machines, but 
Windows looooves extra RAM.) 


Carrying the OmniBook as my 
sole machine went pretty well. There was 
enough light on the airplane to work de- 
spite the lack of a backlit screen. The little 
mouse gadget was a bit frustrating, but not 
excessively so once [| got used to it. I'd 
had Microsoft Word 6.0 for Windows save 
off my books in Word 2.0 format, so there 

was no problem about reading them in. 
Incidentally, the change from Word 6.0 
to Word 2.0 cost nothing I could see. The 
curly quotes (1.e., inverted commas) that 
Word 6.0 uses in place of the straight 
quotes you see in ASCII or Word 2.0 text . 
remain in place, as do the “three em dash- 
es” that Word 6.0 makes out of double hy- 
phens. Of course, Word 2.0 doesn’t insert 
those in new text, but Word 6.0 will read 
those files just fine and has an automatic 
format program. All in all, reading in and 
editing worked just fine on the airplane, 
and I got a lot done on the way to Florida. 
The problem came when I’d save my 
work. I started writing with computers back 
in CP/M days, and I’m in the habit of sav- 
ing early and often. Alas, saving 


a half-megabyte file to the 
99 | flash-RAMPCMCIA card 












on the OmniBook takes 
slightly more than a minute. 
‘\ That’s with 6 MB of RAM; 
‘| if you have less RAM, it 
‘7 takes even longer due to the 
J way flash RAM works. 
While the system is saving, you 
can’t do anything else. 
Of course, when you turn on the 
OmniBook, it comes back to the ex- 
act place where you were when you turned 
it off, so you can argue that you don’t need 
to save your work often. That’s probably 
true, but like most writers, I don’t consid- 
er my work safe until it’s saved in two 
places. In any event, I kept forgetting that 
I shouldn’t save so often and wasted a lot 
of time. 





My saves were slow because I had dis- 
abled the “fast save” feature of Word 2.0 in 
favor of “always make backup.” If you al- 
low the “fast save” option, the first save 
will still take about a minute, but saves af- 
ter that take only a few seconds. By all ac- 
counts, the “fast save” feature works fine 
in Word 2.0, and I don’t recall ever having 
any problems back when Larry Niven and 
I were using it on our desktops. However, 
and be sure you see this: “fast save” is 
deadly when you’re using Word 6.0. 

The save bugs have been reported to 
Microsoft, and they’re working on them. 
As I write this, there’s an upgrade to Word 
6.0a that fixes a number of Word 6.0 prob- 
lems, and by the time you read this, there 
will probably be another maintenance up- 
grade. Microsoft isn’t always consistent 
about letting users know about mainte- 
nance releases, so it’s important to ask. 

You can tell what edition of Word 6.0 
you have by pulling down the Help menu 
and clicking on About Microsoft Word; if 
it doesn’t say at least 6.0a, it’s only a ques- 
tion of time before you will lose text and 
have other problems. Run, don’t walk, to 
get the upgrade. Before you do that, get 
into Word 6.0, pull down Tools, select Op- 
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tion, click on the Save folder, and select 
“always make backup.” Don’t go back to 
“allow fast saves” until you’re absolutely 
certain Microsoft has fixed that bug. Niv- 
en and I lost several hours work to it. 


With that caution, | still like Word 
6.0. I know it’s too large. I’ve heard it’s 
slow, but it’s just fine in the Cheetah 
486/25 running Windows for Workgroups 
3.11. It’s also plenty fast enough in Win- 
OS/2 on both an IBM PS/2 Model 77 and 
a ValuePoint Pentium. 

I’ve already mentioned one thing I like 
about Word 6.0: it uses real open and close 
inverted-comma quotes rather than the 
double-quote you get in ASCII. It can also 
correct mistakes on the fly. I’m forever 
mistyping Windows as WIndows and 
suchlike. Word 6.0 corrects those mis- 
takes, and if for some reason I want a word 
to begin with two capital letters, the Undo 
command will take care of that. There are 
other automatic corrections, all under my 
control. The document-comparison and 
merging features are quite useful. I like 
the way Word 6.0 works with PowerPoint. 

Even when Larry and I were having real 
problems with Word 6.0 bugs, we didn’t 


want to give it up. I still do many first 
drafts, particularly these columns, in Q&A 
Write, but I suspect that will change, too. 


Alas, I was in Florida before I re- 
alized that in addition to EDIT, I should 
have imported HIMEM.SYS. That’s not 
on the OmniBook either, and the result is 
DOS windows with a maximum size of 
317 KB. This is too small for many pro- 
grams, including Norton Commander and 
Q&A Write, if you’re going to work on a 
file of any size at all; the result was that I 
had to use Word for Windows for all the 
writing I did. 

HIMEM.SYS would have fixed that, if 
I’d had it with me. Even better would be 
QEMM, except that I can’t get the Omni- 
Book to work with QEMM. I may not be 
holding my mouth right, so I'll keep trying; 
meanwhile, HIMEM.SYS should be good 
enough. 

Incidentally, MS-DOS 6 has consider- 
ably better memory management than MS- 
DOS 5. Even with MS-DOS 6, however, I 
much prefer QEMM; with MS-DOS 5, 
there’s no contest at all. On most machines, 
QEMM is easy to install and puts memo- 
ry management in the category of one less 
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thing to worry about. I’ve used it for years 
and years. Recommended. 


I carried the OmniBook to most of 
the SCSI Technology Summit sessions. It 
fits nicely into my briefcase and has good 
quiet key action. While it’s too large to 
hold in one hand, it doesn’t take up a lot of 
room on a desk or table. I still made most 
of my notes in pencil in the margins of the 
conference briefing book, but when I got 
home, I was surprised to find I’d done over 
a thousand words of notes in the Omni- 
Book as well. 

All told, then, the OmniBook worked 
fine for writing and editing. The next test 
was communications. 

The OmniBook I use has the optional in- 
ternal modem. I’ve never had a good ex- 
perience with an internal modem in a laptop. 
They’re almost always limited to 2400 bps, 
and they tend to curl up and die when they 
encounter really noisy phone systems, such 
as are common in Washington, D.C. Still, I 
was going to be gone only a couple of days. 
The OmniBook comes with built-in com- 
munications software, and this would be a 
good test: see if I can make it work from a 
hotel room with no documents. 

Alas, the Disney World Hilton had one 
of those internal telephone systems that 
are utterly incompatible with any kind of 
computer communications. They say 
they’re fixing that, but in any event, I 
didn’t even attempt modem communica- 
tions on this trip. 

That turns out to be just as well, because 
I have now spent 7 frustrating hours trying 
to make this OmniBook communicate with 
Tymnet and BIX. I finally managed cour- 
tesy of BYTE’s Ben Smith, who is an Om- 
niBook enthusiast, but it wasn’t easy. 

First I tried the internal modem and the 
built-in program. That one has BIX as one 
of the things it says it understands: just fill 
in the phone number. I plugged in a phone 
line, called up the BIX setting on the in- 
ternal program, and let fly. Heard the sys- 
tem dial. Heard it answer. Heard some 
tones indicating negotiation. And then si- 
lence as the OmniBook hung up with a 
“NO CARRIER” message. 

I won’t bore you with 
details of the next hour, but 
I did everything I could 
think of. I tried 1200-bps 
Tymnet numbers. I tried 
9600-bps Tymnet num- 
bers. Finally, in desperation, I 
took the trouble to transfer Pro- 
comm Plus onto the Omni- 
Book and tried that; and 
I got the same re- 
sults, a connection 
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followed by total inability to get any com- 
munications. OK, thought I, it’s the inter- 
nal modem. I connected an ATI Tech- 
nologies’ external modem to port 1. I know 
I can communicate with the OmniBook 
through port | because I used that port and 
LapLink Remote to put Procomm Plus on 
there in the first place. 

Same results. I hear the modem dial, I 
hear the answer, I hear all the tones, and 
the OmniBook completely ignores all that. 
Wait, thought I. This is DOS under Win- 
dows. Let’s try DOS alone. Exit Windows. 
That has the side benefit of uninstalling 
LapLink Remote. LapLink Remote is a 
good communications program if you 
don’t need the COM 1 port, but as long as 
it’s running, it continues to poll the port 
it’s looking at, and that drives external 
modems crazy. 

I couldn’t get the internal modem to 
connect to Tymnet using Procomm Plus 
in DOS without Windows. 

OK, desperate measures. Connect the 
USRobotics external modem to the COM1 
port of the OmniBook. Now invoke Pro- 
comm Plus from DOS, calling a 1200-bps 
Tymnet number. Voila!, I was connected. 
At 1200 bps through a 14.4-Kbps modem, 
but at least I was connected. Now try to 
connect at 9600 bps. Nope, I hear it nego- 
tiate, I hear it lock, but the carrier is 
dropped. OK, do MODE COM1:9600 and try 
again. Voila!, | am actually connected. 

Alas, I was connected for only about 5 
seconds. Something on that OmniBook 
just can’t handle it, because after a while I 
could receive, but attempts to send pro- 
duced no result, and soon I was dropped 
out with “NO CARRIER.” 

At that point I went to bed. This morn- 
ing, I called HP’s technical-support peo- 
ple. They confirmed that the internal mo- 
dem is 2400 bps maximum. They hadn’t a 
clue as to why it wouldn’t connect to 
Tymnet, or why the COMI port won’t 
work reliably at faster than 1200 bps no 
matter how good an oe modem you 
connect to it. 

At that point I got smart: I called BYTE 
in Peterborough and asked to speak to 
someone who likes the OmniBook. That 

turned out to be Ben 

: Smith, who’d had 
ae ~ the same problem I 
ce 2  ~did. You can cure it 

by going to terminal 
‘ mode and sending 


<> Dthe command AT&Q0 
ay to the modem. 

It’s easier to specify 

the cure than to ex- 

plain why it works. The 

&Q commands set differ- 


‘\ 


ent communications modes; AT &Q5, for in- 
stance, sets a modem to the error-correc- 
tion MNP level 5. That’s my usual setting 
for desktops when I want to talk to Tym- 
net. There’s also the command ATS36=n. If 
n=0, the modem disconnects if it fails to 
get an error-correcting connection. If you 
tell the modem ATS36=1, it stays on-line 
and falls back to basic asynchronous op- 
eration, which is what it starts with if you 
send AT&Q0. I’ve known about these things 
a long time, but since most modems de- 
fault to S36=1, I tend to forget about them. 

With the OmniBook, it doesn’t matter. 
If you send it AT&Q5 and ATS36=0, the re- 
sult doesn’t change: you still hear it ne- 
gotiate, drop out, and you never get a con- 
nection. On the other hand, if you’re happy 
with fairly vanilla communications at 2400 
bps, you can use the OmniBook’s inter- 
nal modem and the software that comes 
with it. Just be sure to start by doing AT&Q0 
and be sure the modem returns OK. Then 
make certain the parity settings are done 
properly, and you can use the dialing pro- 
gram that comes with the OmniBook. I 
don’t like it as much as I like Procomm 
Plus, but it does work. (On a related note, 
I’ve found that I need to use the AT&Q0 
commands with other modems, even when 
I use them on the Mac PowerBook.) 

I’m not sure why I can’t make the Om- | 
niBook work with an external modem. I'll 
keep trying and let you know, since it’s 
really impossible to do reliable commu- 
nications out of Washington, D.C., without 
good error correction, and besides, who 
wants to be stuck with 2400 bps? Which 
means that for longer trips, I’ Il still have to 
carry my old Zenith Mastersport and a 
Supra external modem. The combination 
of Zenith, Supra, and Procomm Plus al- 
ways works. 

I also have both Supra and Megahertz 
PCMCIA modem cards. I think I’m go- 
ing to like them: a 14.4-Kbps modem with 
MNP level 5 and V.42bis capability on a 
card. Until now, the only way to get that 
capability was to carry the Supra external 
modem and its power supply. Unfortu- 
nately, I’ll need a different computer to 
try these with, because the OmniBook op- 
erates at such low voltages that it doesn’t 
believe there is a card in the slot. I get the 
same result with both modem cards. 


The OmniBook 425 is a lot better 


than adequate. The communications are 
no worse than those I put up with a few 
years ago. If you can’t stand the slow speed 
and limited storage space of the PCMCIA 
card, you can get an OmniBook 430, 
which has an actual 120-MB spinning met- 
al hard drive. It operates for 6 hours on a 


battery charge, as opposed to the 425’s 
honest 12 hours. With that large a drive, 
you can carry all the Windows and DOS 
accessory programs, and configuration 
should be a lot easier. 

There’s always a trade-off between fea- 
tures and convenience. The OmniBook 
425 was designed for those who want a 
laptop to be light and handy with long bat- 
tery life and still run Windows, and it does 
that job extremely well. If that’s what 
you’re looking for, be sure to look at the 
OmniBook 425. 

We’ ve almost caught up after the earth- 
quake, but mounds of new software have 
come in. This means it’s short-shrift season 
at Chaos Manor: time to see how many 
items worth mentioning I can cover. They 
all deserve more space than I can give. 

I’ve wanted a good Windows debugger 
kit for months. iniExpert from Landmark 
Research International Corp. isn’t quite it, 
but it’s valuable all the same. This looks at 
your various Windows .INI files and offers 
explanations of what many of the state- 
ments do, along with an opportunity to 
edit them. It doesn’t understand all the 
statements in WIN.INI, but it knows a lot 
of them. Editing your initialization files is 
not for the faint of heart, but iniExpert 
does take some of the sting out of it. 
Recommended. 


Mac fans may think I’ve been ig- 
noring the Mac, but actually I’m gathering 
material. Roberta has been doing a lot of 
work with HyperCard 2.2 as well as Hy- 
perstudio. My partner Steve Barnes uses 
Microsoft Word on a Mac and brings us 
disks we can read into Word 6.0 for Win- 


dows. I’ve got a ton of new Mac CD- 


“ROMs and several simulation programs 
for the Mac. In general, we do more work 
on the Mac here than might be inferred 
from my columns. 

One reason is that my best columns are 
generated when I overcome a lot of diffi- 
culties. The Mac, on the other hand, 
doesn’t generate that kind of problem. Mac 
problems tend to be fewer, but when you 
get one, it’s a brass-plated doozy. Rober- 
- tais in the middle of one right now. 

The fact is, though, the Mac with Hy- 
perCard is an extremely powerful tool for 
getting things done, and as soon as my 
next novel is finished, I intend to take some 
time off and write a bunch of HyperCard 
stacks simulating things from ecological 
systems to strategic analysis. 

Meanwhile, one neat Mac accessory is 
Icons for the Masses: The Complete Guide 
to Creating, Editing and Customizing Icons 
by David A. Lai (Peachpit Press, 1993). 
It comes complete with the Icon Wizard 





icon editor and about a thousand icons, 
everything from coffeemakers to hard 
drives to wishing wells. Mac users tend to 
have more fun with their computers than 
PC types. This book can add to the fun. 

I’ve also got spiffy new CD-ROM up- 
dates of The Manhole and Cosmic Osmo, 
the precursors of Myst. They’re a bit dat- 
ed for us old, jaded types, but kids just 
love to explore the world of The Manhole, 
and if you have kids and a Mac and don’t 
know about these, get them. Trust me, you 
have a real treat in store. 


On the subject of fun with com- 
puters, if you like computer adventure 
games, you really have to know about 
Shay Addams and his QuestBusters se- 
ries. He has several QuestBusters clue 
books, plus for the hard-core game ad- 
venturer, a monthly newsletter. I have 
QuestBusters: The Book of Clues (Clue 
Books Express, P.O. Box 85143, Tucson, 
AZ 85754, (602) 743-3709, $18.95), which 
contains solutions to 35 games, including 
Dusk of the Gods, Betrayal at Krondor, 
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Star Control II, and a whole bunch of oth- 








- Any Way You 


‘in we Introducing 
wemcne Flow Charting4 
for Windows! 


We've re-worked the basics to make flowcharting easier and more flexible than 
ever. We call it sensible technology. The end result is a flowcharting program 
that is incredibly powerful, yet remarkably quick to learn and use. And it's 
packed with everything flowcharters want. Here's a sampling: 





« SensibleLines™ are totally editable. 
You've never experienced anything 
like it. Experiment with the look 
of your charts! 

e Get your point across thanks to 
distortion-free shape sizing with 
SensibleShapes™. 

« SensibleText™— Word processing 
masterfully designed for flowcharts 
— it works the way you expect! 

¢ Job-specific shape templates let you 
create the perfect chart for the task 
at hand. 

e Snapshot™ your preferences. Your charts 
look great every time. 








And Flow Charting 4 is backed with a 90-day no-risk guarantee. Our legendary 
post-buy support includes free unlimited technical support, free subscription to 
The Flow Charter™ and access to valuable flowcharting resources. 


For flowcharts exactly the way you want, you need Flow Charting 4 for Windows! 
See your local dealer today, or for a free interactive demo, call now: 


(800) 525-0082 ext. 114 PATTON®PATTON 
International: (408) 980-7301 (= = BS 


Excellence in charting the flow of ideas! 


Patton & Patton Software Corporation 485 Cochrane Circle, Morgan Hill, CA 95037 


All company and product names are trademarks or registered trademarks of their respective owners. 
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Pournelle 


er games I’ve liked. Addams is a games 
fanatic; if you’ ve ever been stuck in a com- 
puter adventure game, you need to know 
about him. 

One earthquake victim at Chaos Manor 
was the Forminco Condor cage, a Sstar- 
tlingly comfortable computer workstation. 
One of the bookcases fell on it, and while 
it protected the computer installed on it, 
some of the steel frame members were 
bent just enough that it’s a bit lopsided. 
Even so, it still works better than any oth- 
er computer workstation system I’ve seen. 
While I find most claims about “ergonomic 
design” to be mere hype, I’ve concluded 
that Forminco’s claims are well founded. 
At first I thought their hypermodern de- 
sign was mostly for appearance, but it all 
seems to have a purpose. 

Their furniture is easy to assemble: our 
son Richard, who isn’t mechanical at all, 
took a disassembled Forminco worksta- 
tion to Washington, and got it together 
with no problems. He loves it. 

They keep updating designs. The oth- 
er day I got a new system for supporting a 
tower-configuration computer by attaching 
it to the side of the workstation. It works 
like a charm. 
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They also make the Mouse Arena, 
which is the ultimate mouse pad complete 
with wrist rest. I tend to do most of my 
work from the keyboard, but many games 
like Civilization and Masters of Orion are 
almost entirely mouse-controlled, and Mi- 
crosoft Word for Windows requires a good 
bit of mousing around. After playing Mas- 
ters of Orion for 2 or 3 hours, it sure feels 
better if I’ve been using the Mouse Arena. 
Try one, you’ ll like it. 

Larry Niven, who likes to work in a chair 
without arms, is very fond of the Forminco 
typing chair. I’m waiting for their new ver- 
sion with adjustable arms, which should 
be out about the time you see this. 

If you spend much of your life sitting 
at a computer, you should think seriously 
about furniture design; which means you 
should study the Forminco catalogs. The 
longer I use their stuff, the better I like it. 


I don’t usually do retractions, 
but sometimes I have to explain... Last 
month, I underestimated the popularity of 
the Kodak Photo CD. Kodak tells me there 
are over 13 million ROM drives that can 
now use Photo CD, and over 30,000 places 
where you can drop off negatives and get 


e System Information 
¢ Tests and Tools 


¢ Mini-Spiral Diskettes 
¢ Loopback Plugs 


(800) 531-0450 


Now Check/ It PRO: Deluxe 2.0 
Includes The ROADTECH 
Portable TroubleShooting Kit 


It's Everything You Need To TroubleShoot PC Problems! 


Have you ever tried to figure out what’s wrong with a system without 
having the proper tools? Or had to clear off several megabytes of stor- 
age space and take 10-20 minutes installing a utility before you can 
begin? With ROADTECH you can have the most accurate system 
information (SCSI, Multimedia and Pentium support just to name a 
few) and diagnostic tests pre-installed on a single floppy. 


¢e ROADTECH Portable Diagnostic Kit 


or (714) 969-7746 


Copyright ©1994 TouchStone Software Corp. ALL RIGHTS RESERVED. Checkit is a registered trademark and the Quality Tested seal is a trademark of TouchStone Software Corp. Huntington Beach, CA 


a Photo CD back. 

I find that I take a lot of pictures that I 
look at once and stuff into a box, where 
they are never seen again. Photo CD is 
probably the remedy to that. Get my pic- 
tures put on disks, build a good database 
and index for retrieval, and I’ll have those 
pictures easily available when I need them. 
More than that, Kodak furnishes software 
(Create-It and Arrange-It; see last month’s 
column) for incorporating them into pre- 
sentations to spruce up lectures. 

Electronic photography hasn’t gone any- 
where much because of the low resolu- 
tion, but Photo CD is another story. Watch 
for new developments. 

Memorize-It, for both the Mac and Win- 
dows, makes electronic flash cards that 
can include art and sound. It also does 
quizzes. I made 3- by 5-inch flash cards 
by hand when I was studying for my qual- 
ifying exams. Some people don’t care for 
this method of learning things, but I think 
it’s nifty. Recommended. 

The Shareware of the Month is Never- 
lock, a program to remove copy protec- 
tion. It doesn’t always work, but it gener- 
ally will. (What I had was a version that is 
a few years old. A newer fully licensed 





Check/It PRO: Deluxe is a Comprehensive 
Diagnostic Toolkit for Serious Users. 






Software Corporation 


LY 
=" When in Doubt, Check It Out! 
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Looking for a faster route to 
intelligent | server solutions ? 







Datapro’s Client/Server Analyst will speed your decision-making process 
and give you a head start on your competition. Updated monthly and delivered on CD-ROM, 
Datapro’s newest information service gives you fast and accurate insight into all facets of the client/server 
industry. So, now you can stay on top of client/server issues, while you make timely, informed choices. 
Get straightforward evaluations of technologies, markets, vendors, and more than 1,800 products. 
Learn about business strategies that focus on implementing the very latest client/server technologies. 
Study the vendor strategies adopted by the major client/server suppliers such as 
Hewlett-Packard, IBM, Digital Equipment, Microsoft and Oracle. 
Gain comprehensive, hands-on knowledge, with case studies and user surveys that tell you what 
actual users think of client/server products and concerns. 
The Datapro Client/Server Analyst is packed with research and analysis on a single, easy to use, 
CD-ROM disc. Available in DOS, Windows, Macintosh and network versions. 
And, with the collective expertise of more than 100 analysts and dedicated hotline support, 
Datapro has the resources to answer virtually all the 


client/server questions you'll ever encounter. With Datapro’s 
Client/Server Analyst, 
you spend your time 
implementing solutions, 
= not searching 
for them. 


Send me a free Datapro DATADISK! 


[_] PC-compatible [_] Macintosh 


The DATADISK features an extensive Datapro on CD-ROM demo, sample 
reports, and complete tables of contents from our full line of information services. 





DATAPRO 


Information Services 
Group 


[_] Please send me a 30-day trial copy of the complete Client/Server 
Analyst. I will return it in 30 days if not purchased. 





600 Delran Parkway, Delran, NJ, 08075 2 
Tel: 800-328-2776, 609-764-0100 Fax: 609-764-2812 Signature 
sicily dui Tig Stag since oe [_] Please call. I’d like to talk with a Datapro Account Representative. 
Maidenhead, Berkshire, England SL6 2QL . 
Name Title 


ib Tel: +44 (0) 628 773277, Fax: +44 (0) 628 773628 


20 Cecil Street, 21-07 The Exchange, Singapore 0104 


Organization 
Tel: +65 5384432 Fax: +65 5384436 


at" VK Address 
nF cit 3 , 
City State Zip 
Phone Fax 


ALL TRADEMARKS AND REGISTERED TRADEMARKS 
ARE THE PROPERTY OF THEIR RESPECTIVE HOLDERS. 


Fill in and fax to: 609-764-2812 6109 
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Pournelle 


shrink-wrapped version of Neverlock is 
also available. I'll be getting a copy and 
will report on it when I do.) 

There are ethical issues here. My view is 
that if I legally own a program or game, I 
have a right not to be annoyed every time 
I use it; and some copy-protection schemes 
are really annoying. A few are downright 
obnoxious. One of Pournelle’s laws is that 
any company that depends on copy-pro- 
tected software should have a good expert 
system for going through Chapter 11 bank- 
ruptcy, but that was more relevant a few 
years ago than now; today, few important 
programs have copy protection. 

Some software publishers complain that 
they’re losing billions to pirates. A few of 
them may be right, but I suspect most pi- 
rated business software is either not used or 
is soon replaced by a legal copy. 

Games are another matter. It’s ques- 
tionable how many stolen games represent 
a lost sale; many software pirates have no 
money and so would never buy the game. 
Some of the best and most popular games, 
like Origin’s Privateer (see below), have 
no copy protection at all, and they seem to 
make plenty of money. Still, ’m sure game 
companies lose money to software thieves, 
and they have my sympathy. 

Sympathy or no, I still get weary of hav- 








ing to find the manual and look up page 62, 
line 19, word 5, especially since it’s sel- 
dom clear which is line 19. Moreover, soft- 
ware publishers are beginning to cut cor- 
ners on packaging, so that the box becomes 
useless as a place to keep a manual you 
probably won’t be using except to answer 
copy-protection questions; and if the man- 
ual is lost in the general swim, the pro- 
gram is useless. 

Thus, Copyware’s Neverlock, which 
can often modify a copy of your game file 
so that the copy protection goes away. Use 
it with due regard for ethics. 


The computer book of the month 
is Michael Nadeau’s BYTE Guide to CD- 
ROM (Osborne-McGraw-Hill, 1994), 
which is simply the best introduction to 
this subject I’ve ever seen. Naturally it 
comes with a CD-ROM of useful stuff, 
but mostly you’ll want it for the text. If 
you think you ought to know more about 
CD-ROM, read this. I’m keeping mine on 
the reference shelf. 

The book of the month is Fred Saber- 
hagen’s Seance for a Vampire (Tor Books, 
1994), another in his series that brings 
Count Dracula and Sherlock Holmes to- 
gether. If you don’t like this sort of thing 
you'll hate it, but I love it. 


For More Information 














There are two games this month. One, . 
Privateer from Origin, is set in the world of 
Wing Commander, and it lets you fly 
around and blow away Kilrathi cats, reli- 
gious fanatics, and pirates. Or, you can 
turn pirate and drug smuggler yourself.... 
The other one is Spectrum Holobyte’s 
Fields of Glory, a Napoleonic game that 
comes as close to playing with miniatures 
as any computer game I’ve seen. The com- 
puter opponents aren’t very smart, and it 
needs a modem capability to let you play 
against a friend; but I love the graphics, 
and there’s a feel to this that seems right. 

Once again, I’m out of space long before 
I’m out of stuff to write about. Next month, 
with luck, [ll get to more Apple and OS/2 
stuff. There’s wonderful new multimedia 
stuff from Grolier and Knowledge Ad- 
venture, and about a ton of CD-ROMs. @ 


Jerry Pournelle holds a doctorate in psychology 
and is a science fiction writer who also earns a 
comfortable living writing about computers present 
and future. Jerry welcomes readers’ comments 
and opinions. Send a self-addressed, stamped en- 
velope to Jerry Pournelle, c/o BYTE, One Phoenix 
Mill Lane, Peterborough, NH 03458. Please put 
your address on the letter as well as on the enve- 
lope. Due to the high volume of letters, Jerry can- 
not guarantee a personal reply. You can also con- 
tact him on the Internet or BIX at jerryp@ bix.com. 
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if securing your data 
is unimportant, you 
are going to pay! 


Data security 1s a key item for 
an organization's production 
performance. In addition, if 
data is unavailable, your 
computer system is useless. 
The SOLIDdisk RAID sub- 
system guarantees data se- 
curity due to the continuous 
availability of data. 

Two main features characte- 
rize this system: 


yy) Redundancy of com- 
= ponents 


I.e. power supply, RAID 
controller and ventilator and 
hard disks. The read/write 
cache is mirrored using two 
RAID controllers. 


M1 
NMG , 


Germany: 
Austria: 


3 Exchange of defective 
“=| components 

Hot swap, 1.e. the availability 
to exchange components 
during operation. This 1s sim- 
ple and userfriendly. 














Tel.+49-89-31 57 19-0 * Fax +49-89-3 15 91 46 
Tel. +43-22 31-55 22-0 * Fax +43-22 31-55 22 26 


Switzerland: Tel. +41-56-70 12 30 * Fax +41-56-71 30 69 


We are looking for distributors/dealers worldwide! Please call Rainer Arnold or 


Bodo Schnabel (+49-89-3 15 71 9-0) 


Circle 533 on Inquiry Card. 


Even if a hard disk fails, your 
data is secure and available! 
This is made possible by the 
RAID controller which 
assigns a security code to all 
data received from the com- 
puter system, and distributes 
the data across the hard disks. 
If one of the drives fails, the 
ROaW sD Mereyninne)i Comer temeeynatelele 
to supply the data to the 
computer system. This is done 
by using a security code which 
is available on one of the other 
hard disks. 


The SOLIDdisk RAID 
system at a glance: 


Users can be supplied with vast 
amounts of secured data, and also 
have the feature of direct access 
capabilities. Industries that use 
desktop publishing, multimedia 
and databases, will find RAID 
essential. 

Features: 

Redundant structure * no down 
time * mirror cache * up to 80GB 
per unit, 560GB per SCSI « 
MTBDL more than 4 Mio hours 
(500 years) 


uthe open systems solution pioneer! 



































PCMCIA COMMUNICATIONS 

A PCMCIA Type II card, the 
NovaPak 144 ($449) combines 
a wireless alphanumeric receiv- 
er with a high-speed data/fax/ 
voice modem. From NovaLink 
Technologies (Fremont, CA), the 
NovaPak can be used as a stand- 
alone pager or as a full-featured 
14.4-Kbps modem with voice- 
messaging capabilities. The less- 
than-4-ounce device automati- 
cally identifies incoming calls as 
data, fax, or voice and handles 
them appropriately. 

Phone: (510) 249-9777. 

Circle 1276 on Inquiry Card. 


A CD-ROM DRIVE FOR YOUR 
NOTEBOOK 


MPC- and Mac-compatible, the 
CD Porta-Drive T4100 ($500) 
has a 320-ms access time, a 300- 
Kbps transfer rate, and a 64-KB 
buffer. From CD Technology 
(Sunnyvale, CA), the portable, 
multisession Photo CD-—capable 
drive weighs | pound and can be 
used horizontally or vertically. 
Phone: (408) 752-8500. 


Circle 1277 on Inquiry Card. 


JUMPERLESS CARDS 
The Crystalizer Multi CD card 
($199.95) provides direct con- 
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nection to the proprietary inter- 
faces for Sony, Mitsumi, and Pan- 
asonic CD-ROM drives. From 
Crystal Computer (San Jose, 
CA), the card is also available 
with voice recognition for an ad- 
ditional $30. 

Phone: (408) 383-2100. 

Circle 1278 on Inquiry Card. 


The Soft I/O card ($199) from 
Axxon Computer (Windsor, On- 
tario, Canada) has four high- 
speed serial ports as well as two 
bidirectional printer ports. The 
16-bit card is register-level-com- 
patible with 16550-type UARTs 
and the PS/2 printer port and has 
on-board BIOS support. 
Phone: (800) 361-1913 or 
(519) 974-0163. 

Circle 1279 on Inquiry Card. 


SCAN, FAX, AND COPY 

The ScanFlex 6700 is both a 
high-resolution full-page scan- 
ner and a fax machine. The $599 
unit has 256 

levels of gray, I - 
a scanning res- / 
olution of 400 © 
dpi, and a. 
scanning © 
speed of 19 sec- 

onds per page, as well as a 10- 
page automatic document feeder 















and OCR for Windows. From 
Behavior Tech Computer (Fre- 
mont, CA), the 5.8-pound Scan- 
Flex 6700 ships with several 
software packages. 


Phone: (510) 249-0330. 
Circle 1275 on Inquiry Card. 


PETITE PLUG AND PLAY 


PERIPHERAL 


A Plug and Play external hard 
drive, the RoadRunner Express 
XD Series (from $495) supports 
the enhanced parallel port and 
extended capabilities port in ad- 
dition to the standard and bi- 
directional parallel ports. From 
Disk Technologies (Winter Park, 
FL), the 1.8-pound drive has a 
data transfer rate of 1 MBps and 
is available in 210-, 340-, and 
540-MB capacities. 

Phone: (407) 671-5500. 
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SPARC-COMPATIBLE 
WORKSTATION 


A color workstation with an 85- 
MHz MicroSparc II processor, 
the Compstation II-385 (from 
$4570) features a quadrupled 
cache, enhanced memory man- 
agement, and doubled floating- 
point performance. The Tatung 
(Milpitas, CA) unit includes an 


SVGA/CG3 frame buffer, a 14- 
inch color monitor, 16 MB of 
memory, three SBus expansion 
slots, and 520 MB of hard disk 
storage. 

Phone: (408) 383-0988. 

Circle 1281 on Inquiry Card. 


PROGRAMMABLE POWER 
CONTROL 


The PowerBrain ($175) from 
Quantum Composers (Bozeman, 
MT) turns your PC off and on 
at preset times. The Windows- 
based Program Launcher utility 
lets you turn on your network- 
connected system after business 
hours to back up your work. 
With the proper software, you 
can use it to log on to a BBS and 
download information at night 
without having to be present. 
Phone: (800) 556-9686 or 
(406) 586-3190. 

Circle 1282 on Inquiry Card. 


SMALL-FOOTPRINT BRIDGE 


Designed to segment work- 
groups from the network back- 
bone, the MicroConnect local 
bridge ($499) connects work- 
groups of up to 256 users. From 
Acsys (Bedford, MA), the 4.25- 
by 1.9- by 0.9-inch device con- 
nects directly to a hub’s AUI port 
to provide full Ethernet func- 
tionality. LEDs on the front in- 
dicate network status. 

Phone: (800) 462-2797 or 


(617) 275-4455. 
Circle 1283 on Inquiry Card. 


COMPUTER SPEAKERS 

Labtec Enterprises’ (Vancouver, 
WA) TL-50 speakers ($179.95) 
are magnetically shielded to pro- 
tect your monitor, hard drive, and 
CD-ROM disc. The long-excur- 
sion, low-resonance 3'4-inch driv- 
er is computer-matched to the 
transmission-line enclosure for 
a frequency response of from 48 
to 20,000 Hz. The speakers are 
compatible with PCs and Macs. 

Phone: (206) 896-2000. 

Circle 1289 on Inquiry Card. 


LINE-INTERACTIVE UPSES w 

The OnGuard LI-600 ($599) and 
OnGuard LI-1000 ($849) from 
Clary (Monrovia, CA) each have 
a built-in microprocessor and an 
RS-232 interface to enable real- 
time communications between 
the UPS and workstations, serv- 
ers, or network management sta- 
tions. The units are compatible 





with SNMP and NMS. 
Phone: (800) 442-5279 or 
(818) 359-4486. 


Circle 1284 on Inquiry Card. 


ISOLATE YOUR DATA 

Telebyte Technology’s (Green- 
lawn, NY) Model 282 Async 
Opto Isolation module ($300) 
provides increased data reliabil- 
ity while protecting against elec- 
trical noise, surges, and the ef- 
fects of ground loops on the 
asynchronous RS-232 interface. 
The device also can drive and re- 
ceive signals from another de- 
vice up to 1000 feet away at rates 
as high as 19.2 Kbps; the max1- 
mum data rate is 64 Kbps. 
Phone: (800) 835-3298 or 
(516) 423-3232. 

Circle 1287 on Inquiry Card. 


TUNE IN THE RADIO ON YOUR 
SOUND CARD 


A 16-bit CD sound card, the 
Sound Galaxy Orion 16 ($179) is 
upgradable to an FM tuner and 
a SCSI-2 card. The FM tuner 
upgradability lets you clip sound 
bytes and listen to the radio 
through your PC. From Aztech 
Labs (Fremont, CA), the Orion 
16 ships with ComVoice voice- 


recognition software and Action 
3.0, which lets you add digital 
video to presentations. 


Phone: (510) 623-8988. 
Circle 1288 on Inquiry Card. 


HEAVY-DUTY PRINTERS 

A 50-dBA line-impact dot-ma- 
trix printer, the T6082 ($8799) 
can print data-pro- 
cessing sheets and 
multipart forms at 
speeds of up to 900 
lines per minute. 
From Mannesmann 
Tally (Kent, WA), 
the printer has the 
ability to handle a 
work load of up to 
160,000 pages per 
month. The unit’s 
shuttle-matrix tech- 
nology provides microadjustment 
of vertical and horizontal dot 
densities; precision dot place- 
ment and variable dot densities 
provide text flexibility. 

Phone: (800) 843-1347 or 


(206) 251-5500. 
Circle 1285 on Inquiry Card. 


Relief for heavy-duty Windows 
users can be found in the Win- 
Printer 1000 ($1095) from Laser- 
Master (Eden Prairie, MN). The 
printer provides 1000- by 1000- 
dpi TurboRes resolution when 
printing with the PostScript driv- 
er and has a rated print speed of 
4 ppm. The printer ships with 50 





TrueType fonts and the com- 
pany’s Automatic Font Manage- 
ment technology. 

Phone: (800) 365-4646 or 
(612) 944-9330. 


Circle 1286 on Inquiry Card. 


SPILL-RESISTANT KEYBOARD 
The model IDKB101-SR key- 
board ($39.95) from Identity 
Systems Technology (Carroll- 
ton, TX) features a moisture- 
proof membrane underneath the 
keys that protects the working 
parts from damage from liquids 
and dust. The 101-key enhanced 
keyboard has 12 function keys 
and a separate numeric keypad 
and cursor keys. 

Phone: (800) 723-8258 or 
(213) 323-4600. 


Circle 1290 on Inquiry Card. 


SCAN IN 24-BIT COLOR 
The Mustek ScanMagic Color 
II hand scanner ($299) captures 
photographic-quality images in 
24-bit color, 256 gray scales, and 
64 dithered gray levels at up 
to 400-dpi resolution, according 
to Mustek (Irvine, CA). The 
TWAIN-compliant ScanMagic 
scanner ships with Micrografx’s 
PhotoMagic LE and the 
Perceive Personal OCR 
package from Ocron. 
Phone: (714) 453-0110. 
Circle 1291 

on Inquiry Card. 












































CORDLESS DATA COLLECTION 


A portable, cordless bar code 
reader, the Radio/Freedom 
Reader ($495) collects data and 
then transmits it up to 100 feet 
away via radio frequencies. 
Compatible with PCs and Mac- 
intoshes, the wand scanner can 
read all printed media types, 
from dot-matrix to laser printer 
output. The device is from Wor- 
thington Data Solutions (Santa 
Cruz, CA). 

Phone: (800) 345-4220 or 
(408) 458-9938. 


Circle 1292 on Inquiry Card. 


NETWORK ADAPTER FOR THE 
PCI BUS 


The Enet32-Combo/PCI network 
adapter card ($179) from Com- 
pex (Anaheim, CA) operates in 
half-duplex and full-duplex 
modes. The card supports burst- 
mode data transfer rates of up to 
132 MBps and a PCI clock speed 
of 33 MHz. The card is compat- 
ible with 10Base-2, 10Base-5, 
and 10Base-T standards and in- 
cludes automatic detection and 
correction of 10Base-T receive 
polarity. 

Phone: (714) 630-7302. 


Circle 1294 on Inquiry Card. 
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(FSET Hardware 


MULTITASKING ISA BOARD wv 

The TeraDon ISA bus board 
(from $3995) has from four to 
16 DSP3210 floating-point DSPs 
on-board. From Ariel (Highland 
Park, NJ), the TeraDon contains 
two Multivendor Integration Pro- 
tocol serial ports and up to 256 





MB of DRAM. The board im- 
plements 16 concurrent V.32bis 
modems and supports up to 512 
concurrent phone conversations. 
Bundled software includes the 
VCOS real-time multitasking op- 
erating system and a set of mul- 
timedia and telephony modules. 


Phone: (908) 249-2900. 
Circle 1293 on Inquiry Card. 


MULTIPROTOCOL PRINTING 

‘An external print server, Pacif- 
ic DirectNet EX ($549) lets you 
connect printers directly to your 
NetWare and TCP/IP networks. 
The server supports multiple net- 













work protocols and multiple 
printer models and provides 
printer management capabilities 
for heterogeneous networks. 
From Pacific Data Products (San 
Diego, CA), the unit has two 
bidirectional Centronics ports 
and a serial port that lets you 
print on as many as three 
printers simultaneously. 
Phone: (619) 625-3663. 
Circle 1297 

on Inquiry Card. 


MULTIFACETED MODEM 

A hardware/software combina- 
tion, the MultiModemPCS-Mac 
and MultiExpressPCS-Mac 
($799) is a voice, data, and fax 
modem for use with Macs run- 
ning System 7.0 or higher. The 
modem supports simultaneous 
voice and data transmission, and 
the software has an automatic 
mode that integrates and auto- 
mates voice, fax, and voice-mail 
communications. The package 
is from Multi-Tech Systems 
(Mounds View, MN). 

Phone: (800) 328-9717 or 
(612) 785-3500. 

Circle 1298 on Inquiry Card. 


A FLEXIBLE TRAVEL COMPANION 


The Z-Noteflex family of modular notebook computers has a 
user-configurable architecture and upgrade flexibility, in- 
cluding a CPU that you can upgrade. Based on Intel’s 3.3-V 
486 SL-Enhanced processors, the system is available as a 
33-MHz 486SX up through a 75-MHz DX4 and a 100-MHz 
DX4 when available. You can increase the 4 MB of 32-bit 
system memory to a maximum of 24 MB; the user-remov- 
able 2’/-inch hard drives have a VL-Bus interface and are 
available with 200- to 520-MB capacity. For longer travel- 
ing power, you can swap the front-mounted floppy drive for 


an optional second 
battery pack. The 
notebooks are 
priced from $2749 
to $5999. 
Contact: Zenith 
Data Systems, 
Buffalo Grove, IL, 
(SOO) 533-0331 or 
(708) 808-5000. 
Circle 1273 

on Inquiry Card. 
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COMPACT COPIER a 


Small enough to fit inside your 
briefcase along with your papers, 
the PassPort Portable Copier 
($349.95) prints on plain paper 
at 400 dpi and adjusts for light 
and dark copies. From Quad- 
Mark (Rochester, NY), the unit 
makes full- and legal-size copies 
and can reduce small documents 
to postcard size. The replaceable 
single-pass film cartridge ($3.99 
each) yields 20 copies per roll, 
and the multipass cartridge 
($6.99 each) yields more than 75 
copies per roll. 


Phone: (716) 461-6100. 
Circle 1295 on Inquiry Card. 


LIQUID GUARD 


An electrochemical liquid de- 
signed to eliminate problems 
caused by airborne contamina- 
tion, Circuit Guard ($19.95) 
forms an atmospheric barrier to 
protect your electronic systems. 
From Circuit Guard Internation- 
al (Safety Harbor, FL), the lig- 
uid also discharges static by neu- 
tralizing charged particles. 
Phone: (800) 365-5030 or 
(905) 509-8752. 


Circle 1300 on Inquiry Card. 


CELLULAR MODEM 


Offering data reliability and 
throughput via cellular connec- 
tion, the Noteworthy cellular- 
ready modem ($369) lets you ac- 
cess information while traveling 
without having to search for a 








hard-wired phone line. From 
Toshiba America Information 
Systems (Irvine, CA), the mo- 
dem sends and receives faxes at 
up to 14.4 Kbps with V.32bis; it 
has an effective data throughput 
of up to 57.6 Kbps with V.42/ 
V.42bis. An Auto Line Setup 
feature automatically detects 
whether the connection is for cel- 
lular or land-line use. 

Phone: (800) 959-4100 or 
(714) 583-3000. 


Circle 1299 on Inquiry Card. 





THE MANY TRACKS OF A 
VOYAGER a 


TrackMan Voyager ($89.95) 
from Logitech (Fremont, CA) is 
a trackball for portables that con- 
verts into a desktop unit. The de- 
vice has a cover to protect it dur- 
ing travel. You can use it on the 
desktop as a trackball with a 
mouse-like look and feel or as a 
thumb-operated trackball. On the 
road, you can use it without at- 
taching it to your portable or use 
the provided clip to attach it to 
your system; you can also use it 
as a hand-held device for pre- 
sentations. 


Phone: (510) 795-8500. 
Circle 1296 on Inquiry Card. 


URGENT—YOUR INPUT NEEDED 


Dear Reader— 





Recently, BYTE has added a new type of feature story to its monthly lineup. The Solutions Focus examines how real-world 
companies are using real-world technology to solve real-world problems. The purpose of the Solutions Focus is to provide 
you with in-depth information that you can apply to your own business. 

To ensure that our coverage is in tune with you, we request that you fill out the following questionnaire and fax it back 
to us. It will tell us about your needs and interests, and help us focus our Solutions Focus to best address your concerns. Please 
take a few minutes to fill out this form and fax or mail a copy of it back to us. 

Of course, questionnaires such as this are necessarily limiting. If you want to tell us your ideas about possible Solutions 
Focus coverage, especially if you have come up with an innovative technical solution to a vexing business problem, please 
contact one of the feature section editors at the following E-mail addresses. Thank you. 


Scott Wallace, 

Solutions Focus coordinator, swallace@bix.com 
Bob Ryan, b.ryan@bix.com 

Russ Kay, russellk@bix.com 


SOLUTIONS FOCUS 





Please rate each possible Solutions Focus topic using the Tell us about a particularly vexing problem you are facing in the 
following scale: area of information technology: 
Not at all interested Very interested 

1 2 3 4 5 





|| Getting different E-mail systems to interoperate 
| | Automatic configuration management 


P Coordinating information access using document 
management 


|_| Work flow in a manufacturing environment 
|| Migrating to object-oriented development technology 


|_| Connecting branch office networks ABOUT YOU (OPTIONAL) 


Name 
a : Title 
H Coordinating on-line, CD-ROM, and paper-based 
information sources Company 
Phone 
|| Implementing DCE E-mail address 


FAX the completed form (without a cover sheet, please!) to 
Ba ; 603-924-7620. If you don’t have access to a fax, you can 
Technologies for hands-free computing photocopy the form and mail it to: 
BYTE Solutions Focus Survey 
c/o Market Research Dept. 
One Phoenix Mill Lane 
Peterborough, NH 03458 


fc Network-based transaction processing 


asl Network-based conferencing systems 
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(FTSITET Software 


AUTOMATIC INDEXING > 


Indexicon for Word- [ 
Perfect for Windows 
($149.99) provides ful- 
ly automatic indexing 
to the level of detail that 
you have preset. From 
Iconovex (Blooming- 
ton, MN), Indexicon re- 
sponds to the click of 
your mouse by reading 
your document, locating the sig- 
nificant terms and phrases, and 
then generating an index. The 
software seamlessly integrates 
with WordPerfect 6.0. 

Phone: (800) 943-0292 or 


(612) 943-0292. 
Circle 1305 on Inquiry Card. 


CREATE A PROPER QUERY 
Software AG’s (Reston, VA) Es- 
perant graphical query tool (from 
$595) lets you create accurate 
queries using a Windows-based 
point-and-click GUI. You can 
access information from any 
SQL- or ODBC-compliant data- 
base without having knowledge 
of either SQL or the physical 
structure of databases. The SQL 
Expert prohibits you from con- 
structing a query that would re- 
turn incorrect results. 

Phone: (800) 423-2227 or 
(703) 860-5050. 

Circle 1306 on Inquiry Card. 


SCREEN MAGNIFIER 
Screen Magnifier/2 ($495) from 
IBM Special Needs Systems 
(Boca Raton, FL) enables visu- 
ally impaired users to interact 
more easily with personal com- 
puters by magnifying Windows, 


‘When to buy is an easy question to answer. ¥ 
are changing the market so radically that I believe most] 


Factor #1: Technology is advancing hpidly. In the ead 
gst 4 386 ox 2486. Suddenty the questions are more di 
486DM2? An ISA bus or an BISA? A standard vided 












Mactor #2: PC Vendors are revamping their strategies | 
abow To differentiate themselves, they are bundling inj 
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Enable is an integrated sofware program 
that combines the functions of stand-alone 


or Wi 
and provides the means 7 io oly yeas 
informst ion between 8. For ip 





OS/2, and DOS applications run- 
ning under OS/2 2.1. The mag- 
nification level ranges from two 
to 32 times the normal size, so 
you can make words and images 
on the screen the exact size that 


you need. 
Phone: (800) 426-4832. 
Circle 1307 on Inquiry Card. 


INTERNET E-MAIL 


A cross-platform E-mail sys- 
tem based on Internet-standard 
networking and messaging pro- 
tocols, Z-Mail (single user, 
$295) brings the mail-transport 
and routing capabilities already 
embedded in Unix systems to 
Windows and Mac systems. 
From Z-Code Software (Nova- 
to, CA), Z-Mail’s layered ap- 
proach separates the user inter- 
face from the mail-transport 
agent; the approach is imple- 
mented via TCP/IP, SMTP, and 
MIME Internet protocols and 
eliminates the need for using 
gateways. 

Phone: (415) 898-8649. 

Circle 1309 on Inquiry Card. 









CD-ROM SHARING ON THE 


NETWORK 

When you load CD-View (from 
$395) on a workstation, you 
create a NetWare-compatible, 
independent CD-ROM server. 
From Ornetix Network Prod- 
ucts (Sunnyvale, CA), CD-View 
makes the workstation’s CD- 
ROM drives appear as NetWare 
volumes to give you seamless in- 
tegration with NetWare without 
having to load proprietary NLMs 
on the file server. 

Phone: (800) 965-6650 or 
(408) 744-9095. 

Circle 1310 on Inquiry Card. 


MULTIPLATFORM SECURITY 
NetLock for HP ($2995) pro- 
vides multilayered security for 
networks of Hewlett-Packard 
workstations. You install the 
software from Hughes Aircraft 
(Fullerton, CA) at the IP layer of 
the network stack, where it op- 
erates transparently. In addition 
to encryption, NetLock provides 
authentication, access control, 
and integrity checking. 

Phone: (714) 732-5352. 

Circle 1312 on Inquiry Card. 


MANUFACTURING IMPROVEMENT 


Continuous-improvement soft- 
ware for the manufacturing en- 
vironment, the Point 3 Continu- 
ous Improvement Pak (single 
seat, $1895) integrates a strong 
CAD interface, SPC tools, and a 





















relational database management 
system. Modules in the suite of 
productivity-enhancement tools 
from Baystate Technologies 
(Marlborough, MA) can docu- 
ment inspection plans, manufac- 
turing processes, and in-process 
data measurements with real-time 
displays, control-chart interpre- 
tations, a monitor mode, a prob- 
lem-solving utility, and a mea- 
surement and gage database file. 


Phone: (508) 229-2020. 
Circle 1311 on Inquiry Card. 


VISUAL DESIGNER TOOLKIT w 
The Custom Block ToolKit for 
Visual Designer ($795) extends 
Visual Designer so that it be- — 
comes an open system, accord- 
ing to Intelligent Instrumenta- 
tion (Tucson, AZ). The seed 
extensible 
underlying 
code lets you 
add any type 
of function, 
and you can 
expand Visual Designer’s library 
of features to support custom 
hardware, user-defined algo- 
rithms, and special displays. 
Phone: (800) 685-9911 or 
(602) 573-0887. 

Circle 1308 on Inquiry Card. 





POSTSCRIPT FILE VIEWER 

A 32-bit application, Magus 
PageTurner for OS/2 ($199) 
views PostScript files produced 
by most applications on any type 
of computer without requiring 
the originating application. From 
Magus (Mountain View, CA), 
the object-oriented software’s 
PostScript interpreter is written 
in C for maximum performance. 
Phone: (800) 848-8037 or 
(415) 940-1109. 


Circle 1313 on Inquiry Card. 


oris Windows Apps Help Exit 4 


Monthly Revenue Report 


By Sales Office 


Office Amount 


Revemes Br Regonky Sees Olice | 











STOCK PHOTOGRAPHY 
ImageVault Pro ($449) from 
American Databankers (Tulsa, 
OK) is a line of royalty-free 
stock photography collections 
published on CD-ROM. Each 
collection contains more than 
350 photos gathered from the 
portfolios of nationally known 
commercial photographers. 
Phone: (800) 775-4232 or 
(918) 497-1201. 

Circle 1314 on Inquiry Card. 


UNIX TESTING SOFTWARE 


Software for automated testing 
of terminal-based applications, 
V-Test for Unix/HP-UX (from 
$22,500) runs real applications 
with simulated users. From Per- 
formance Software (Newbury- 
port, MA), V-Test can be used 
for any target software, such as 
database systems, fourth-gener- 
ation-language applications, and 
in-house development software. 
Once developed, tests can be ex- 
ecuted interactively or as batch 
processes. 

Phone: (508) 462-0737. 


Circle 1315 on Inquiry Card. 


ASSESSMENTS MADE EASY 
DOS-based Visual Assessor 
($595) from American Informa- 





tion Systems (Wellsboro, PA) 
automates your organization’s 
quality-assessment, client-as- 
sessment, or supplier-assessment 
process and instantly converts 
results into graphical displays. 
Visual Assessor provides de- 
tailed question-and-answer ses- 
sions that probe your company’s 
performance and then identifies 
areas that need improvement and 
offers guidance regarding the ac- 
tion you should take. 

Phone: (800) 903-4000 or 
(717) 724-1588. 


Circle 1316 on Inquiry Card. 


DECISION-ANALYSIS HELP 


A Windows-based decision- 
analysis tool, Criterium Deci- 
sionPlus ($495) from Sygenex 
(Redmond, WA) lets you struc- 
ture and analyze complex de- 
cisions among alternatives in- 
volving multiple criteria. The 
software includes uncertainty 
analysis, which tells you how 





likely the alternative that you 
choose as best will truly be the 
best choice. 

Phone: (800) 869-7150 or 


(206) 881-5500. 
Circle 1319 on Inquiry Card. 


MULTIMEDIA TOOLKIT 

GX Effects 1.0 for Windows 
($199) lets developers manipu- 
late images with a variety of tran- 
sitional effects, such as weaves, 
slides, and spirals. The Genus 
Microprogramming (Houston, 
TX) software provides anima- 
tion routines for animating 
sprites, such as flying birds, and 
support for MIDI and WAV files. 
Phone: (800) 227-0918 or 
(713) 870-0737. 

Circle 1317 on Inquiry Card. 


ADVANCED FUNCTIONS FOR 0S/2 
SofTouch Systems’ (Oklahoma 
City, OK) GammaTech REXX 
SuperSet/2 software ($79.95) 
provides an extension of REXX 
external functions that are reg- 
istered to the REXX command 
processor supplied with OS/2. 
The more than 300 functions per- 
form math calculations, initiate 
file and system operations, ma- 
nipulate processes and sema- 
phores, regulate the macrospace, 
execute video I/O, and issue net- 
work commands. 


Phone: (405) 947-8080. 
Circle 1318 on Inquiry Card. 


DETECT FILE CORRUPTION 

A 32-bit application, File Alert 
for Windows NT Advanced Serv- 
er ($499) automatically detects 
file corruption from all possible 
sources, according to Executive 
Software (Glendale, CA). File 
Alert lets the network adminis- 
trator oversee the data integrity 
of the entire network by means 
of a remote notification capability 
that simultaneously works with 
multiple PC platforms. 

Phone: (800) 829-4357 or 
(818) 547-2050. 


Circle 1324 on Inquiry Card. 


Software Update 





vanced oe a near-rea -time 
fast dissolves and real- time 

_ fades, broadcast output of - 
lickTime files, and input _ 
- control using a built-in. 

_ waveform monitor and vec- 

- torscope. $11,995. | 

. Phone: (508) 460-1 600. 

| Circle 1332 on Inquiry Card. 










/ es Pro 2.0, Avid © 

_ Technology (Tewksbury, 

_MA), offers an enhanced 

_ image-quality option, true _ 

- time-line editing, expanded 
audio capabilities, plug-in 

_ effects capabilities, a Quick- 

_ Time codec, and Open Media 

_ Framework Interchange 

compliance. $9995. 

Phone: (508) 640-6789, — 

Circle 1333 on Inquiry Card. : 


_ FuziCale 1.5, FuziWare ~ 
(Knoxville, TN), has an 

_ expanded function set and 

_ adds a 3-D color graphics | 

_ tool set. $179.95. | 

- Phone: (800) 472-6183 or 

— (615) 588-4144, 

Circle 1334 on Inquiry Card. 







ide Profes- | 
- sonal Publisher. 


~ vue, WA), en- 

_ hances the ability to. 

- automatically convert paper- - 

_ based information into inter- 

active documents, adds a 

_table viewer, has graphics in 

cells, lets you scroll through 

_ cells to view hidden text, and 

~ allows multiple paragraph 

_ styles in each cell. From 
$15,000. 


Phone: (206) 747-3203. 
_ Circle 1335 on inquiry ¢ Card. — 
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(ESET Software 


RADPath - Project: Sample infrastructure: Sample 


/ Conduct Feasihiity Study 
Obtain Buyin 
> Set Up RADPath for Project Use 
































































































































































































































































































































UNIX NETWORK SECURITY 

SQL<>Secure (from $7500) 
identifies security vulnerabilities 
and secures database passwords 
in Unix client/server environ- 
ments. From BrainTree Tech- 
nology (Norwell, MA), the 
software lets you define and im- 
plement a database-security pol- 
icy that includes standards such 
as password length, reuse analy- 
sis, aging, and guessability. Ac- 


SQL<>Secure Oracle Password Changer 


tsenine [| 
i 


Minimum new password length: 6 
Response required within 60 seconds 


New 
Pes 


Verity 
Password 


Synchronize host operating system password] 


cording to BrainTree, SQL<> 
Secure is most valuable in envi- 
ronments supporting client/serv- 
er database applications where 
the host operating-system log-in 
is bypassed. 


Phone: (617) 982-0200. 
Circle 1320 on Inquiry Card. 


CAPTURE A SYSTEM'S BEHAVIOR 
Object System/CRC for Win- 
dows ($395) is a domain-analy- 
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sis tool that supports responsi- 
bility-driven design. The Palladio 
Software (Brookfield, WI) prod- 
uct lets you focus on defining the 
responsibilities and relationships 
of the key abstractions in a sys- 
tem independently of the imple- 
mentation language. It integrates 
with the company’s Rational 
Rose to provide a seamless tran- 
sition from analysis to detailed 
design and construction. 
Phone: (800) 437-0019 or 
(414) 789-5253. 


Circle 1322 on Inquiry Card. 


ADD GROUP COMMUNICATIONS 
TO YOUR E-MAIL 


An electronic forum that uses 
your existing network, E-mail, 
and information sources, Col- 
labra Share (10-user license, 
$69.95) simplifies the organiza- 
tion and dissemination of group 
information. From Collabra Soft- 
ware (Mountain View, CA), the 
package integrates the informa- 
tion that a workgroup uses and 
organizes it into forums, which 
can be replicated throughout an 
enterprise and to other organi- 
zations. Collabra Share can be 
installed on a central file server 
or peer-to-peer network. 
Phone: (800) 474-7427 or 
(415) 940-6400. 


Circle 1321 on Inquiry Card. 

















CLIENT/SERVER BACKUP 
SOFTWARE 


An enterprise-wide backup and 
recovery system that uses dis- 
tributed client/server technology, 
NetArchive-Distributed Network 
Backup (from $2000) directs 
backup files to storage devices 
that are managed by NetArchive- 
Storage Vault Manager (from 


-$3000). From Advanced Soft- 


ware Concepts (Escondido, CA), 
NetArchive-DNB supports mul- 
tiplatform heterogeneous net- 
works and uses Distributed Com- 
puting Environment protocols, 
which provide highly flexible 
and infinitely scalable storage 
configurations. 


Phone: (619) 737-9544. 
Circle 1323 on Inquiry Card. 


MUTUAL FUND ADVISER 


Multimedia software that helps 
you select the right mutual funds, 
Your Mutual Fund Selector 
($49.95) uses mutual-fund re- 
search information from Morn- 
ingstar. The ActiveBook prod- 
uct from Vertigo Development 
Group (Cambridge, MA) is 
available on CD-ROM and is 
compatible with Windows. 
Phone: (800) 688-4750 or 
(617) 225-2065. 


Circle 1070 on Inquiry Card. 


UNIX LAN INTERCONNECTION 
NetcomRelay ($2500) lets Unix 
PCs transfer TCP/IP LAN traffic 
via frame-relay links. From The 
Software Group (Woodbridge, 
Ontario, Canada), NetcomRelay 
ships with an implementation of 
the Internet Standard RFC 1490 
for interconnecting TCP/IP stacks 
over a WAN. 

Phone: (800) 463-8266 or 


(905) 856-0238. 
Circle 1325 on Inquiry Card. 


ONE-LINE COMMUNICATIONS 

A system that enables LAN-at- 
tached workstations in a branch 
office to communicate with any 
host computer or applications 
server, the Branch CommServ- 
er (from $2995) consolidates 
multiple low-speed lines into a 


single high-speed line. From CR: 


Systems (Atlanta, GA), the sys- 
tem supports access-line, LAN, 
and WAN protocols. 


Phone: (404) 767-8230. 
Circle 1326 on Inquiry Card. 


SOFTWARE METERING TOOL 

The Frye Utilities for Net- 
works — Software Metering and 
Resource Tracking 1.0 (100 
users, $495) is an NLM designed 
to provide network administra- 
tors with a tool to meter appli- 
cations software on a network 
and centralize software security. 









The Frye Computer Systems 
(Boston, MA) utility lets you 
monitor software used on stand- 
alone PCs, meter software suites, 
and interface with Frye’s Net- 
Ware Early Warning System. 


Phone: (617) 451-5400. 
Circle 1327 on Inquiry Card. 


EXTENDED HELP 

Multimedia WinHelp ($199) 
from Blue Sky Software (La Jol- 
la, CA) lets you quickly integrate 
video and sound, graphical push 
buttons, and 256-color bit maps 
into your Windows Help system. 
You can then play AVI, WAV, 
and BMP files directly out of the 
Help file. 

Phone: (800) 677-4946 or 
(619) 459-6365. 

Circle 1328 on Inquiry Card. 


ELECTRONIC FILING CABINET 


Electronic-filing-cabinet soft- 
ware, SCT*Filer (single-user li- 
cense, $1600) lets you scan, store, 
index, search, retrieve, view, ma- 
nipulate, print, and fax imaged 
documents. You can use the Soda 
Creek Technologies (San Ramon, 


CA) software as a stand-alone 


image filing cabinet or with oth- 
er applications and databases for 
use as a document management 
and retrieval system. 


Phone: (510) 855-3900. 
Circle 1329 on Inquiry Card. 


BACK UP THE ENTERPRISE 


Storage Exec for Windows NT 
Advanced Servers (three-tape de- 
vice license, $2385) lets you con- 
figure, schedule, monitor, and 
control local and remote data 
storage from a central location. 
From Arcada Software (Lake 
Mary, FL), Storage Exec is scal- 
able and supports an easy transi- 
tion from OS/2 LAN Manager 
to Windows NT Advanced Serv- 
er by backing up both systems. 


Phone: (407) 262-8000. 
Circle 1330 on Inquiry Card. 


TURN YOUR MONITOR GREEN 
Optiquest’s (Walnut, CA) Opti- 
Green software ($29.95) and En- 
ergy Saver adapter ($69.95) are 
designed to reduce the electricity 
consumption of monitors. The 
company guarantees that both 
will work with any computer 
system and comply with the 
EPA’s EnergyStar requirements. 
Phone: (909) 468-3750. 

Circle 1331 on Inquiry Card. 


GAIN INTERNET ACCESS 
SuperHighway Access ($149) 
lets you connect to the Internet 
using your PC, Windows, and a 
modem. From Frontier Tech- 
nologies (Mequon, WI), the soft- 
ware provides MIME-compliant 
E-mail; utilities such as Archie, 
Gopher+, WAIS, and WWW; a 
graphical File Transfer Protocol 
application; TALK; terminal em- 
ulation; and the NNTP Usenet 
newsreader. 

Phone: (414) 241-4555. 
Circle 1071 on Inquiry Card. 
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PCMCIA Brings Them 





All Together 


PEN-BASED SYSTEM 


LAPTOP 


The PCMCIA standard allows the information 
gathered via laptop, PDA, palmtop, or pen-based 
systems to be compatible with desktop PC's. 
Quatech manufactures a full line of products that 
conform to the PCMCIA standards including Type | 
card readers for memory cards, Type II and Ill 
interface adapters, and I/O cards for communications 


and data acquisition applications. 





Quatech's I/O cards are available in RS-232, 

RS-422 and RS-485. Each are PCMCIA PC Card 

2.1 compliant and support "hot-swapping" 
(insertion and removal of card while system is on). 
Quatech also offers a single port IBM PC 
compatible Enhanced Parallel Port PCMCIA card 
anda 24 digital input/output Type II PCMCIA card. 
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| QUATECH INC. 





Call today for more information on 


Quatech's PCMCIA products or our 
complete line of communication, data 
acquisition and industrial I/O products. 


1-800-553-1170 


cle ATECH Foreign Distributor Inquiries Welcome 
FAX: 216-434-1409 
Providing quality technology for over a decade BBS: 216-434-2481 
662 Wolf Ledges Parkway, Akron, Ohio 44311 U.S.A. (216) 434-3154. International: Australia/Interworld Electronics & Computer 03-563-5011, Canada 
(Western)/Interworld Electronics 604-984-4171 (Toronto office 416-513-7027), Denmark/Jes Rasmussen Aps. 45 4281 6838, England/Diamond Point 
International 634-722-390, Finland/Lab Hi-Tech OY 358-0-682-1255, France/Elexo 33-1-69302880, Germany/Jupiter Electronic Systems GMBH 
06181/75041, Hong Kong/Brio Technology Ltd. (852) 581-1111, India/Compuaccount 91 11 224 5159, Israel/RCM Ltd. 972-03-6487885, Italy/N.C.S. 
Computer Italia 03311 770016, Korea/Sam Boo Systems 82-2-135-280, Netherlands/ACAL Auriema 040-502602, Singapore/Bliss Services Pte Ltd (65) 
338-1300, Saudi Arabia/Integrated Computer Operations 966 3 895 1827, South Africa Eagle Electronics 27 21 234943, Switzerland/ ¥ SS 


Technosoftware, Inc. 41 64 519040, Spain/SANTA Barbara SA 34 3 418 81 16, Sweden/Systec 46 13 1101 40. IBM PC-XT, AT, and 
Micro Channel are registered trademarks of IBM Corp. All other trademarks are of their respective companies. 











Circle 120 on Inquiry Card. 
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Canon 





Desktop Computer 
Intel 486SX/33 CPU @ 4MB RAM std., 


Rugged XJACK® connector pops 
out for use and back in for travel 
XJACK® connector eliminates 























































bulky cables and podules ® 68MB max. 340MB hard drive 
Auto installation ® Hot VESA local bus video ® Preinstalled MS-DOS and 
swappable @ Advanced Error Correction @ AY Windows ® Energy Star certified ® Internal 2400/9600 
5-year warranty data/fax modem ® One-year on-site warranty 
LOW PRICE! CDW 37757 f ol less 
NNOVELL OTHER TOP-QUALITY NAME BRANDS =)CalComp 
SB UGER Ca cas cesoccs eet ocdicinvececaciesshiasheisocen Bros eaeca. a ae tae pan Mountain. a 4 ie ae UIA OH ye Fe Tatts 8 a 
AOTUUISER CD occ bscssiesscsncc cvsecshcevtecinsdsceeeas: EAGLE NE3200 THIN COAX wiTPA TD-250 250MB INT IDE .........-cccccccccccccccocecceceee SEa et ae gee eres 
2D NISER CD tui sd ceevsarctloscsssatenanssscsceccvennaae seve FS8500 305MB INT IDE......cccccccccccccccccceccecceecee 
C NATIONAL SEMI NE2000+ COAX................000 DB Ill 12X18 16 BUTTON CORDLESS rae 
SOIISER CD ei pscscsicsssasces ceaendsaciev Gaesseicaesasiens NATIONAL SEMI NE2000+ 10BT SIDECAR |] 305MB PARALLEL TBU............... 
+ VOBT oo. sessesseeseessees _ SLATE 12X12 W/PRES PEN ......csccsssesseeseeesees 
Netware V3.12 1200-4 4GB EXT SCSI ......ccccccccessssssesssesssessee Se eae Sua 
5 USER 3.5" 750MB 1 5GB INT. TBU W/ADPT. veestesseeseesneest036.19 | SLATE 12X12 W/16 BUTTON..........s-seeseesseeees 
asses rales aitcoGareadibinadsiaa sO CER ERE I EP 
10 USER 3.5" ooo cecccccssscscsesessesessesessesesessseees Canon 
BHI 25 cds co cansssy sien secsxediaseacsancia: 
Sy ee POee ee OUCOOOOOTOSCOOOOOOOOOOOOSOOOCOOOO OOS TT Te eee) 1X4015 COLOR SCANNER* Beene eed eer ad el 
‘Pricing on NetWar Xircom WYSE 30 AMBER OR GREEN... 
PE310BC POCKET ETHERNET COAX.......... abt a AMBER, GREEN WUE Summagraphics 
railed 2h ae a ae WYSE 80 AMBER, GREEN WHITE 
petesensvecoocenecccoccneceaeecenenenesonccsccccsososcsconesesswuewe J, FeSIVOS FUVAREL! BCIMGCMNG 1 LUST .ccccccccccs WYSE 150 AMBER, GREEN, WHIT 
he aon tala ants SUMMASKETCH III 12 X 12 16 BUTTON....... 
PA202B6 POCKET ARCNET COA\X................. WYSE 160 AMBER, GREEN, WHITE.. ‘ SUMMASKETGH Ill 18 X 12 4 BUTTON 
POCKET TOKEN RING Ill .....sessssserestseseesees WIVEE 925 COLOR oceccssesveicacsessaicsoesscosvessoisases 
RiRCOUNG AC BSERET NODE 
far vi 4K POCKET MODEM ..............064 HOUSTON 
ik 171 1NSTRUMENT 
COACTIVE STARTER KIT..........cccccccccceeeeeeeeees ALTEC LANSING ACS300 SPKRS/SW 
COACTIVE ADD-ON KIT .osccccccscssccsessseseevecseee, abe asetuai HI 7100 A-D SIZE 8 PEN ..........eesseessseesseesseens 
CDW 4 CD EDUTAINMENT BUNDLE”.............. HI 7200 A-F SIZE 8 PEN.uu.....cceccssececeseseeeeeees 
a IBM TOKEN RING 16/4 ISA connnennsn cow 5 cD BUNDLE es 
THOMAS*CONRAD ——‘CCO~CLCCIBM TOKEN RING 16/4 MCA... cece eteeees 5 best aithdecessiaite 
HONEA 2 CON IBM TOKEN RING MAU......cccceceeesessesceees CDW 5 CD ENTERTAINMENT BUNDLE? ......... hay GEWLETT 
PACKARD 
705143 ETHERNET eoak sgt : : CREATIVE LABS DigitalEdge MM Kit.............. ee 
Gatctsensesgdstassen’ CREATIVE LABS DISCOVERY 16 INT ........... g ixassbessiaecusnassastnysscdacscnyseveienieet 
TC5143 ETHERNET 10BT ....cccceccccccsccscessesseesves in CREATIVE LABS SB 16 AWE32 HP SCANJET IIP DOCUMENT FEEDER ........ 
TC5143 ETHERNET 1OBT 6 Gaerne! ° 5 tite geen pg VALE COTTON HP SCANJET IICX W/ISA .....cccsscsssessseseesseesnes 
TC6242 ARCNET 8 BIT COAX CARD wn 66-86 | | SOUNDBLASTER PRO VALUE EDITION.......... HP SCANJET IICX DOCUMENT FEEDER...... 
CREATIVE LABS SB 16 SCSI ......cccssecseesseeseees I1CX TRANSPARENCY ADAPT. .......c0sc00e000-.., 
TC6245 ARCNET COAX CARD.........:cccssesesees ETHEREXPRESS 16 COAX.......... 
Tee040 Arunt Peseivert PORT HB GOAN. ETHEREXPHESS 16 COAX SPK DIAMOND SONIC SOUND BASIO EPSON 
rcnet Passive aaa THEREXPRESS 16 COAX 20PK ...............1698.38 | DIAMOND SONIC SOUND BASIC .................. 
TC5055 ETHERNET 8 PORT CON 10BT........ ETHEREXPRESS MCA COAX... DIAMOND SONIC SOUND LX......cssecseeseeseeseees 
TC4045 TOKEN RING 16/4 CARD................... aye Sa 16 VOT MEDIA VISION CRITICAL PATH....................... Pot iuweipleal Ba pibeacdcastawassasahsasd anecsoccee 
3S aaaianacanniter ionScanner ES800C......... salted eget 
: ETHEREXPRESS 16 10BT 20PK. MEDIA VISION MEMPHIS SYS ActionScanner ES800C PRO%......... eee 
: ETHEREXPRESS MCA 1087 MEDIA VISION PRO 16 SYSTEM II BUNDLE. 
#: ARTISOFT ETHEREXPRESS 16 COMBO MEDIA VISION PRO AUDIO 16 BASIC............. 
NODERUNNER 2000A ETHEREXPRESS 16 COMBO 5PK.............-.-. MEDIA VISION PRO AUDIO SPECT 16............ 
NODERUNNER 2000T ETHEREXPRESS 16 COMBO 20PK............. MEDIA VISION PRO AUDIO STUDIO 16......... 
NODERUNNER 2000C ETHEREXPRESS FLASH 10BT ......-.0--0--.--s.--- MICROSOFT BOOKSHELF 1994 CD...........0000 VGA & SUPER VGA MONITORS 
esa aees itt ee apt ee PIR pevceeccesene MICROSOFT CINEMANIA 1994 ........c.cccceseseeeeee 
es oe ETHEREXPRESS FLASH COMBO SPR MS ENCARTA 1994 oc ewssoooncnnn MAG INNOVISION DXIEF 
eae ng TOKENEXPRESS 16/4 MS MULTIMEDIA BEETHOVEN... MAG INNOVISION MX17F.2 
Lantastic V6.0 Starter Kit... NETPORT II COAX PEDALS ETE: MS WIN SND SYS V2.0 W/BOARD..............05+. MAG INNOVISION Mx) 7FG ete caree sae 
N Wi re a ke NETPORT Il 1OBT ....ccccccccsccseesescseesessesseesveseee ORCHID GAMEWAVE 32 .....ccsccsccssesseessesseeseeee?14.37. | MAG INNOVISION DX17F ..c..ccescsssesessseeseesseees 
ToBTs PORT INTERNAL OO ce biases neva ETHEREXPRESS ISA HUB 0 ---ncssseesessssseeennen ORCHID SOUNDWAVE 32........-ssssssseseesssereeee MAGNAVOX CM2089 14° 28 ......esssssssssssies 
NODERUNNER STARTER KIT WINDOWS ... ETHEREXPRESS ISA HUB 2 eaiaineeiaaaaaes MAGNAVOX CM2099 14" .28 NI o...cccccsscecseesee. 
PROCOM EXT MULTIMEDIA STATION.......... eet on or a 
SE a i ee PROCOM INT MULTIMEDIA STATION........... MICHAVG ctcHe: 1) ao 
T-RUNNER 8 PORT 10BT oe eg SIGMA DESIGNS REELMAGIC LITE PPO (P| | MN Rahal igh Ph Sil, + Siete repeal tall dr 
T-RUNNER 12 PORT 10BT ...........-scc SONIC SOUND PRO UPG KIT .......-sseessseesseeeeees NANAO FS40iW 15" ....cccccssecssccssesssesssecssecesecases 
SMC’ CO OR ARO hc SONY DSKTOP LIB INT WISND 2X co NANAO FEEDIW 17 
weeeecescccceres i] 
ULTEAIS ETHERNET COAX wn A SONS TERIA Se ist ae OL Boe aera 
50MB INTERNAL......................-.......163.45 | TURTLE BEACH MONTEREY SND CRD........349.77 | NEC 38V 15" coocccccccccccccsscssecsscssecsecsscsssesvececerecres 
oe foe rts eee inane mamerisel TRAKKER 120MB PARALLEL PORT VIDEO LOGIC 928MOVIE VLB 1MB............... NEO SEGE 180 ccccaisssheseici ace anissicccasvicusscate: 
ULTRA16 ETHERNET i0BT..... TRAKKER 250MB PARALLEL PORT.. NEO AEGE FB? io ccnndindoosecteno chanel 
ULTRA16 10BT GF POWERTAPE 2.4GB SCSI INTERNAL ... NEO SPGE 42 osiesessiventiscagatescetsusisveacBacea 
ULTRA16 10BT 24PK ... POWERTAPE 2.4GB SCSI EXTERNAL... NEC 5FG0 17" .....ccccccsscscecseccceecessecsseesseesseseeene 
TENE ETHERNET COMBO. POWERDAT 4GB SCSI INTERNAL ..... NEG GEGD 218 c.ccccccccresdesedessctoccsensvseeamtcate 
sonra = PANASONIC C1381i 14" .o..ccccccccsssccssesssessecsecsee 
ULTRA16 COMBO 24PK............... . CHINON CDS535 INT CD-ROM KIT...........005 PHILIPS BRILLIANCE 17"......-scccssccssscsssessessee. 
ETHERCARD+ ELITE COAX ....eccesccsccesseeseeses [* VEGA CHINON CDX535 EXT CDROM KIT.....cc.cess0e-- PHILIPS BRILLIANCE 21".......scccccccsccssssseeseess 
ETHERCARD+ ELITE COAX 6PK eecvcccccccccccccee NEC 3xl INTERNAL SONY CPD1 730 17° 
ETHERCARD+ ELITE MCA COAX.................. TAPE 250MB INTERNAL ...........c.ccsecsesseessesseees NEC 3XE EXTERNAL SONY IGE I eee 
ETHERCARD+ ELITE 10BT.........0-.0..0..0 FLOPTICAL 21MB INSIDER ..0...-cccccccccccecseeeeee379.27 | NEO SXE EXTERNAL 0. eeseseestesseestesneeens SANG Ee REA sesoseesuesnseenseenecnnscrsseesecnssess 
ETHERCARD+ ELITE i oBT ork. ine mies BERNOULL! SOMB PC POWERED PRO eee aS oe bd Ca uaesctaeOeeasd ls bacuedtrivetavereise N OSB) 20 eck oo ctiiessatveravs ik as 
+ ELITE MOA 10B1................10T.9f | BERNOULLI 150MB INSIDER SCSI................479.11 | NEO FA PARQ... eseeceettsseeeeeeeeeeeseeeesennens 
ETHERCARD+ ELITE EISA 10BT ................... BERNOULLI 150MB INSIDER IDE .................. Orchid SOUNDWAVE/CD Multimedia KIT ....... VGA & SUPER VGA DISPLAY CARDS 
ETHERCARD+ ELITE COMBO....................... BERNOULLI 150MB PC POWERED ............... Pioneer DRM604X 6 DISC QUADRASPIN .... 
ETHERCARD+ ELITE COMBO 6PK................. BERNOULLI 150MB TRANSPORTABLE ........ PLEXTOR 3028 240MS INT KIT .............-.0.-0-. ADS VGA TO TV ELITE.......c.cecesesseesteeseeeenenees 
3608 ETHERNET 8 PORT CON 10BT............. 9OMB CARTRIDGE................csccscssssssssssesssessssees PLEXTOR 3028 W/PA SPECTRUM 16 .......... ATI Graphics Ultra+ 2MB.......c.cessssseseeesesees 
3512 ETHERNET 12+2 eS ie a 10BT...... 150MB CARTRIDGE ....0.....ssceccessesseeseesseestessesseess ATI Graphics Ultra Pro 2MB ......c.sscssesseeseeeseess 
PC600WS ARCNET CAR PLEXTOR 5028 240MS EXT KIT...............c0000. TI : Pp is 
PCRSOWS ARCNET CARD TB nt sis PLEXTOR 5028 W/PA SPECTRUM 16... pul piel ee ok ae ria Piahssaostahenvs ste 
EROS ANENET CARD GOA MICROSOLUTIONS SONY GDUSSSINT CORON. CREATIVE LABS VIDEO BLASTER... 
eT a lie Backpack 3.5" 1.44MB FLOPPY PARALLEL... SONY CDUS61 INT SCSI 2X CD-ROM... DIAMOND STEALTH $8 VLB OMB oo 
Backpack 5.25" 1.2MB FLOPPY PARALLEL ... SONY CDU7205N EXT CD-ROM .....cccscsseesseess ND ST. 7. 
DIAMOND STEALTH PRO 1MB.............--. 
® Backpack 200MB HD PARALLEL .................... SYDOS PARALLEL PORT CD-ROM ............... DIAMOND STEALTH PRO 2MB .........ccccccocceeee 
3Com Backpack 2X CD-ROM PARALLEL................. Toshiba 3401 EXT SCSI CD-ROM...........::s0+ DIAMOND SPEEDSTAR PRO iMB. 
3C503 ETHERLINK I] COAX. ccccscccceeeeeee Backpack 250MB TAPE B-U PARALLEL......... Toshiba 3401 EXT SCS! CD-ROM W/ADPT.... DIAMOND VIPER VLB 2MB 





3C509 ETHERLINK III COAX.. 
3C509 ETHERLINK III peg 5 PK 
3C509 ETHERLINK III 10BT.......... 
3C509 ETHERLINK Ill 10BT 5 PK. F 
30509 ETHERLINK Ill COMBO............. ie 
3C509 ETHERLINK III COMBO 5 PK............... 
3C579 ETHERLINK EISA COAX ........ceceeeeeeee 
3C579 ETHERLINK EISA 10B 





SyD6éS 


PRO NOTE 42MB PARALLEL ....... 


PUMA 88MB PARALLEL.......... 


88MB EXT W/16 BIT ADAPTER. 


PUMA 105MB PARALLEL........ 


MARLIN 105MB INT IDE................ 


BUY WITH CONFIDENCE 
CDW® IS A NASDAQ 
TRADED COMPANY 

TICKER SYMBOL CDWC 
D & B Rated 4A1 
Duns 10-762-7952 





Toshiba 3401 INT SCSI CD-ROM.............0008 





HERCULES GRAPHITE POWER ISA 2MB..... 


dite SMART VIDEO RECORDER................ 
spasissteiceeae: RTR’ rchid Fahrenheit 1280+ .............cccccccsesseeeeeens 
HU A Orchid Kelvin 64 ISA 1MB...........cccceeeeeseeeeeeeee 

XLP 12X124 aoe Ba SPY BUS risiicccssisss Orchid Kelvin 64 ISA 2MB...........ccccceeeceeeseceeeeeee 


XGT 12X12 SER & ADB....... 
XLP 12 X 18 16 BUTTON 





No Surcharge For Credit Cards CDW° HOURS 


Sales 7:00 -9:00 CDT Mon-Fri. 
9:00-5:00 CDT Sat. 


Credit Card charges are not submitted until time of shipment. Freight is calculated as the carie’s | Tech Support for Customers 





actual charge plus insurance and packaging material. The cost of insurance is 0.35% (0.0035) 
of the order total.Packaging materials will not exceed $4.00 per 1 package order or $6.00 per multi- 
package shipment. For your protection we ship only to your verified billing address. Non-defective 
retums subject to restocking fee. Allow 10 business days for when paying by personal 
check. Software, chips and other electronic components are not retumabie. All Pricing subject to 
change. ™ - Trademarks of all companies listed in this ad. 


8:00-7:00 CDT Mon-Fri. 
9:00-5:00 CDT Sat. 





idl 


Packard Bell 


he 
aT 


4MB RAM 210MB hard drive 
3.5” floppy drive 3 ISA 
expansion slots 
Local bus video One-year on-site 
warranty MS-DOS 6.X, Windows 3.1 
monitor sold separately 





TOSHIBA 
T1910/200MB ..... T1950CT/320MB 
T1910CS/200MB T3400/120MB ..... 
T1950CS/200MB T3400CT/120MB 
T1950CT/200MB 


T4700CS/200MB.DUAL CLR ... 
T4700CS/320MB DUAL CLR . 

T4700CT/200MB ACT CLR .... 
14700C1/320MB ACT CLR .. 
T4800CT/SOOMB ACT. COL... bead 








NOTEBOOK 80MB MONDO.............:cseeeeeees 
NOTEBOOK 4/33S 200MB MONO................. 
NOTEBOOK 4/33S 200MB PASS COLOR...... 


4/33 120MB pas clr... 


INNOVA NB 4/33S 120MB MONO...............0.. 
INNOVA NB 4/33 170MB MONO............ eee 
INNOVA NB 4/33S 170MB PAS COL.............. 
one NB 4/33S 260MB MONO............... 

NOVA NB oo 260MB PAS CLR.............. 
INNOVA 4/50L 170MB seis 
INNOVA 4/20 340MB. 
INNOVA 4/66L 170MB . 
INNOVA 4/66L 240MB .... 


EPSON 


ActionNote 4SLC50 120MB+moden .............. 
ActionNote 4SLC50 180MB+modem : 
ActionNote 500C 120MB+modem. 
ActionNote 500C 180MB+modem. 








ActionNote 700 120MB mono........ : 
ActionNote 700C 120MB pas clr.. aed 
ActionNote 700C 210MB pas clr .................e 
ActionNote 700CX _210MB act clr.................... 





350C 120MB pas cr .. 
PS/ValuePoint Systems 


Pentium 5/60 527MB: 


NEC 


VERSA NOTEBOOKS 


4/40 120MB Color .... 4/50 340MB Coior .... 
4/40 250MB Color .... 4/75 340MB Color .... 
4/50 209MB Color ...: 


READY 4/33S 210MB Multimedia................... 
IMAGE III 4/50 210MB...........ccceeeeeeeeeeeeeees 
IMAGE II] 4/50 420MB..............:cccsseseeseeeeseeeees 
POWERMATE 4/33SX 170MB..........::ccceee 
POWERMATE 4/50DX2 210MB.............ccee 
POWERMATE 4/66DX2 210MB............0:0:000 


PACKARD BELL 


Force Multimedia nae ZIOMB 22 Aik. 
Force 4/33SX 210M 


Force Multimedia 4/50SX2 420MB.................. 
Force Multimedia 4/66DX2 420MB.................. 
Force Multimedia 5/60 420MB...................0000 
Force 4/50SX2 S40MB ......ccssssesessssesctascsccsnsees 
Force 4/66DX2 420MB............cccccccccceeeesessssrees 
Force MT 4/66DX2 420MB................cceeeeeeseeees 


4% Texas INSTRUMENTS 


TM4000M 4/25 120MB mon0............c:cccceeseeeee 
TM4000M 4/25 120MB adv pas Clr................24 
TM4000M 4/25 200MB active clr..................064 
TM4000M 4/75 344MB active clr.................006 
TM4000E SX/25 120MB adv clr........0......000 


TM4000E 4/50 200MB active clr ................. 
TM4000E DX4/75 340MB active clr ................ 
TM4000E DX4/75 455MB active clr ................ 


2400bps internal modem 











CDW 39150 
OKIDATA 

184 A ahanied eee ML590.............00008 

S205, ek ly sectsscss UBT eiccreAsccccseresss 
ML324 PNT ee, Pacemark 3410.. 
MULB80 i. .ci.cccesessscced Yl Se eee 
ML395............ccceee OR41 OEMs iscsi] 
ML395C.............. ESTO 25 Fo esctased 
ML520............00 000 OL830+.....0....000 
MES 21s. ccscccccsvencd OL850 PS............ 

Canon 
BIIOSX.” acicedesieaks BJC600 Color’....... 
BU2ZOOE* si.ccissescceed LBP430 Laser’ ..... 
BUZSOT 225 e.sceestnced 600DPI 8PPM‘*.... 
AP2250 ji. scccsccscedeée a LA Rees er 
AP3250.........0.cc00000 ao 3 en oe ee 
APS260 36 8.5, csxcicaes DPXSO0G Plus ..... 
LXSOO Ao. dscsactsscaceee DFX8000 ............. 
EX8 70 iieccissccsesieved Stylus 300.............. 
PX ATL O cc casacvackesseett Stylus 800.............. 
LOS706 este Action Laser 1500. | 
LQ1070+...........000 Action Laser 1600.. 
LQ870...... Pry. 
z LEXMARK LASER PRINTERS 

AQ37 SE SPEM: sssictsassisisesiessteseeteiecaiies 
4029-10 TOP RM iss. isasccssccsvodestesionsseccedeasiscvestises 
4039-10R 10PPM..........000..sccssssssssscsscsssessnesseres 
4039-10RD 10PPM DUPLEX.............0:cceeeeee 
4039 TG PLUS ssteics Se eae Sateen ecaess 
4039 TOL PLUS od. cascsipescdoncsecepaccostutbcacsbesesniiace 
4039-1 2A: PIS: soci: sessdecvaccocettedsecsaccecesepesices 
WinWiiter G00 iii ceeesckeitesscecectictitiacstkcsssenicss 
SuperScript.610 ...5.ccc0cc..csnccstecessosessescccsscosassnaned 
SHOMIWIROT B40 sissies ise cesnacevsagadsdesencoacsaisusasaneess 





MICROWRITER PS65 

MICROLASER PRO 600 PS23............::ceseeees 
MICROLASER PRO 600 PS65............. eee 
POWERSTEP UPG= MLG00...oi.0....0::sccescicccsseseed 


SHARP. printers 


SHARP JX9400 300DPI 4PPM............ cee 
SHARP JX9460PS Sooper shsdseascassesesosed 


PACKARD 


DeskJet PORTABLE 310 W/CSF .........ccccceeesees 
HP Deskdet 5006. sscsccsbaxcascachssccsccsssssecessasssered 


HP DeskJet 1200C PS. 
HP PaintJet XL300. 
LaserJet 4L.. 
LaserJet 4P 
LaserJet 4M 
LaserJet 4plus 
LaserJet 4M plus 











UASOPISUASN 8Fe5 ccastese cis Sisecoakiy ics cays basscncacszees 
LASOFISC AS MX ooscescaiessecas suse thane teecisesscasecvexsees 
COSTAR 
LabelWriter Il DOS/Win 
Address Express ............ 
Miaxxtor’” 
170MB IDE............ 345MB SCSl.......... 
345MB IDE............ 540MB IDE............. 
MICROPOLIS 
22 1OA 1O50MB IDE. iii. ssisisistedssisxsssssscsiecsiaieaned 
2210 TOSOMB' SCSI ivcis.sdecuedsiecoacegeceusasteabsecseel 
2217 1 MGB SOO sassievccsscaccavsnacecvesseacscevcdsaseceds 


2210AV 1.050GB SCSI AV 
2217AV 1.765GB SCSI AV atte 
1936: SGB‘SCSI osssisccccssasciacscsassecassccessssoseasessess 





CDW’ 
SERVICES YOU 
BETTER 





=PERIPHERALS, 


External 

MiniTower 

Modem with FAX 
14.4K bps data & fax 
V.42, V.42bis 
Data/fax software for Windows™ 


and DOS 
Lifetime warranty 






Fa V V/V) — 

Gt wit ia 
210MB IDE ............ 426MB IDE ............ 
343MB IDE ............ IGB- SCSI... scc.cccceied 
343MB SCSI.......... 
130MB IDE ............ 535MB SCSI-2....... 
200MB IDE ............ 1.0GB SCSI-2........ 
261MB IDE............ 1.05GB SCSl......... 
341MB IDE............ 1.69GB SCSI-2.. 
452MB IDE ............ 

WESTERN DIGITAL 
Caviar 210MB IDE.. Caviar 420MB IDE.. 
Caviar 250MB IDE.. Caviar 540MB IDE.. 
Caviar 340MB IDE.. 
CONTROLLERS 

ACCULOGIC IDE W/1PAR, 2SER, 1GAME........ 
ACCULOGIC IDE ee: goad 
ACCULOGIC VLB IDE .........00.00... a 


ADAPTEC 1510A SCSI 2CD KIT. 
ADAPTEC 1542CF SCSI-2 . 

ADAPTEC 2742T EISA SCSI-2. 
ADAPTEC 2842 VLB SCSI-2.... 
Promise IDE ISA Cache........ 
Promise IDE VLB Cache... 





(Robotics 
SPORTSTER MODEMS 


Worldport 14.4 wifax.... 


COURIER MODEMS 
Courier V.34 READY INT W/fax...........ccccceseees 
Courier V.34 READY E /f. 
V.32TERBO EXT 
V.32TERBO: EXT W/FAX ..........0:scccsssessssassesrees 
Courier V.34 READY rae EM ING sA2.2.8 
DUAL STD Boece EXT 


@) Hayes 


ACCURA 2400B ANT ...:0:.sccc0.csececesrsesescsesececesnt 
PROMO EM iss cccscaccdestiacycxecaxdisssscxccstasse! 
ACCURA 96 + FAXQ6 INT... eeeeeeeeesseeeseeeees 

ACCURA 96 + FAX 96 EXT 


OPTIMA 28.8K V.FC W/FAX EXT o.sccccsscsssseeee 
ULTRA 9600 EXT 


28.8 MUWIFAX oncicsasssinssssniscsssosasassssnssssessesseseseces 


FAX MODEMS 


2400 V.42BIS INT.... 14.4 INT W/FAX..... 
2400 V.42BIS EXT. 14.4 EXT W/FAX.... 


BOCA 


MICROCOM 
DESKPORTE ES 14.4........... 
DESKPORTE FAST ES 28.8 
DESKPORTE FAST EP 28.8 





CDW® Sells for Less and Services You Better! 


FAX (708) 465-6800 


©1994 CDW® Computer Centers, Inc. BYTE999 













AMERICAN POWER 

BACK UPS 250...... BACK UPS 1250 .... 
BACK UPS 400....... SMART UPS 400 ... 
BACK UPS 450....... SMART UPS 600 ... 
BACK UPS 600....... SMART UPS 900 .. 
BACK UPS 900....... SMART UPS 1250: 
SURGEARREST NETWORK NEW ........00... 2... 
SURGEARREST PRO NEW |... cecceeseeeeeeeees 
SURGEARREST NETWORK + PHONE............. 
LINE=FR GOO Soo occ ccsssatces<aksascessecsccssssecseassdonctascscive 
BC250 iiiiidcticsccd BC600 LAN............ 
BG4A00 | eiscciscsciecccsces BC750 LAN............ 

C500 i scsce, Re sccseces BC900 LAN............ 
BC500 LAN............ BC1250 LAN.......... 

Smart UPS SERIES 

Smart 250 LAN...... Smart 900 LAN...... 
Smart 400 LAN....... Smart 1250 LAN ..: 
Smart 500 LAN...... Isobar 4 OUTLET .... 
Smart 600 LAN...... Isobar 6 OUTLET ...: 
Smart 750 LAN....... 
3C589 Etherlink IIl PCMCIA Combo ENET....... 
BOCA 14.4K DATA/FAX ........:ccccccesceeseeseeeeeeneee 
DATARACE 14.4K W/FAX 
DATARACE 2400 W/FAX...... 
DSP Tech Portable Sound+-............ 


EAGLE NE200C ETHERNET COAX 
EAGLE NE200T ETHERNET 
IBM TOKEN RING 16/4........ 
INTEL 9600 W/FAX.... 
INTEL 14.4 W/FAX.. 
INTEL 24/96 W/FAX... 

LINKSYS ETHERNET 10BT.. 


MEGAHERTZ GOLD 14.4 XJACK W/FAX ....... 
MEGAHERTZ 2400 XJACK W/FAX...........:00cesee: 
MEGAHERTZ 9600 XJACK W/FAX..........:00+ 
MINISTOR 42MB HARD DRV............ceseeeeees 
NAT SEMI NE4100T Aly ni A 1OBT 2.60055 
T. CONRAD ETHERNET COAX...........:cseeeeees 
TRANTOR SLIM SCSI-2 .......cccscsescseseessseeseeeees 


Features Delkin, Kingston, Pacific 
Data and Simple Technology Memory. 


AST BRAVO 486LC 2MB ..........cececesesceseeeseeeeees 
AST POWEREXEC 486 4MB........... ; 
AST PREMIUM II 1MB CUPID SIMM. 

AST PREMMIA 8MB UPG.................. 
COMPAQ DESKTOPS-ALL MODELS 





COMPAQ LITE 4/25C 4MB ..........ccccsesesseseeseeee 
EPSON ACTION LASER 2-8MB.............:00:00 


HP LASERJETS-ALL MODELS ...........cteeeeee 
HP PAINTJET XL300 4MB........... cc cceeeseeseeeeeees 
IBM DESKTOPS-ALL MODELG...........ce sees 


PANASONIC P4450 2MB............:::ccscssesseeseeees 
TLMICROLASER TMB iso oiccccoc-sccceccencestnoncessensd 
TI_TM4000 4MB 


Please Call CDW for the Best, Most Current 
Pricing and Availability Information. 


CYRIX 486DRX/2 = Bane Gaon deans Sceraseeceensaae™ 
INTEL DX2/50 OVERDRIVE ....:.c:.ccsssssnsusicceesed 


INTEL 387SX 1G/20/25MHZ........-...ceocesoessvacenesee 
INTEL 387SX 33MHZ. a 
INTEL 3878S... 
INTEL 387DX 















Databrick’ 


The newest addition to Datalux’s family of space-saving computer products! This 
|.4kg unit measures only 26x12x5cm (10"x5’x2"), yet is powerful — 486SX to 486 


















DX2/66 with local bus video. Intended for situations where space saving is most Important, 
| = it provides a rugged, portable, flexible PC solution, bridging the gap between a laptop and a 

| desktop PC. Databrick drives both VGA, Datalux LCD and Touch LCD monitors, making it ideal for 
1 institutional, presentation, vehicle, machine control and POS systems. It can be configured as a diskless 
unit (booting from flash memory or from a network) or a stand-alone system with hard disk, powerful 
enough for today’s CAD or desktop publishing programs. Hinged lid is removable. 


Orders and Information: 1 800-DATALUX 
24-hour faxed data sneets: 703 662-1675 






i 
LCD Monitors a ahah Keyboards i 
Datalux stand-alone monitors are avail- The popular |.QOkg desk 
able in both 1.8 kg. desk/wall (which and .4kg portable 
folds for portability) and 2.7 kg mobile/ _ flat models save 
industrial, 64-grey shade, mono or 256 60% of the 
color DUAL SCAN versions. Both are normal desk : 


9.4" diagonal 640 x480 VGA and can 
be fitted with optional touch screen with integrated touch 


space, with full 
travel, tactilly responsive keys. Footprint is only = Ff 
28x16cm (1 1x6"), but the 100 keys have 

standard left-to-right spacing. Both models 


controller. The mobile/industrial unit (pictured with swivel 
mount) is in a rugged aluminum housing with sealed 
front bezel and controls. All models plug directly into the are XT/AT/PS2 compatible and are available in 


Databrick or are supplied with a 16-bit ISA bus controller. many languages. 


Desk/Wall Package 

The Databrick combined with our LCD monitor is an 
ideal solution when you need a complete, compact 
PC and screen in a single unit. Any combination of 
options may be ordered. When folded or 

mounted on a wall, this 4 kg unit measures only 
29xX24xX 11cm (4.5X9.5x1 1") and is rugged enough 


to survive as a touch system in harsh environments 





such as kitchens or factories. 


oa, HG BS a al JA’ 4 DATALUX Corporation Datalux International, LTD 
Em EE AW EE Oo 


Winchester, VA 22602 Curtis Road, | 1 Old Water Yard 
American Made 





Phone (703) 662-1500 Dorking, Surrey, UK RH41 EJ 
Fax (703) 662-1682 Phone 306-876718 
Space-Saving Computer Products Fax 306-876742 





Circle 178 on Inquiry Card. 





Your One Stop Component & Computer Source .tsrrrs: 


Jameco Motherboards 


¢ Motherboards also 
available without 
CPU! Call for details 

¢ Diagnostic and 
Operating system 
software available 

¢ One-year warranty 





95231 









80486DX 50MHz w/CPU...$799.95 
103966 80486SLC 50MHz w/CPU...429.95 
95222 80486DX 33MHz w/CPU.....499.95 
79214 80486SX 25MHz w/CPU.....289.95 
82333 80386DX 40MHz w/CPU.....249.95 
82350 80386DX 33MHz w/CPU.....229.95 
101821 80386SX 33MHz w/CPU.....124.95 
105321 80286 16MHz w/CPU ........... 99.95 
84945 XT 10MHz w/CPU ................. 89.95 
RAM Memory 
41371 41256-100 
41398 41256-120........ 
42251 511000P-80 ........ 1MBx1........ 6.25 
42219 511000P-10 Pepe sends Peres = 95 
SIPPS 
41451 a 
41700 421000A9A-70 ....1MBx9 .....54.95 
41718 421000A9A-80 ....1MBx9 .....49.95 
SIMMS 
41523 41256A9B-80 ...256KBx9 ...$15.95 
41486 41256A9B-10 ...256KBx9 .....12.95 
41689 421000A8B-80 ....1MBx8 .....49.95 
41742 421000A9B-60 ....1MBx9 .....54.95 
41751 421000A9B-70 ....1MBx9 .....49.95 
41769 421000A9B-80 ....1MBx9 .....48.95 

SIPP to SIMM Converter 


e Use SIPP’s in place 
of SIMM’s 

¢ Upgrade from a SIPP 
motherboard to a new SIMM motherboard 
without buying new RAM 

¢ Fits into standard 30 pin SIMM socket 


93382 SIPP Module Converter ........ $9.95 


Keyboards & Keypad 





78271 


32-key KeYPad .....sssserecerereee $59.95 
67432 101-key enhanced .............+ 44.95 
17128 101-key enhanced (Fujitsu) 69.95 


Computer Power Supplies 


¢ Fits most popular desktop, 
mini vertical and vertical 
cases * One-year warranty 

¢ 8088/80286/80386 and 
compatible ¢ Built-in fan 

150 Watt (8088) wcccecsc0inssc0.. $69.95 


19465 

67467 200 Watt (8088/80286)........ 79.95 
19545 DOO WALL scciivssstsnnsincaiccsesioctan 89.95 
19529 ZOO WATE (IM ssnctesonsiscananssasss 89.95 
65728 ONIAR sictusdesenccncouncisnsiacs 139.95 


¢ 8088/80286/80386 
and compatible 

e One-year warranty 

e Expand your memory or enha 
graphics capabilities 


waicceraagin el : 








67459 VG COOH ececevecs tenet $59.95 
104660 Super VGA Card... 99.95 
91230 Monochrome Graphics.......... 39.95 
101688  VESA Graphics Accelerator.149.95 
19975 (8088) Memory Card : 
Parallel Printer 

Cables and Adapter 

28695 PPC Adapter ..........sssssssseceseeees 
28716 PPC6 6‘ - straight cable.............. 4. 95 
28708 PPC12 12° - straight cable............ 8.95 
28741 PPR6 6‘ - right angle cable......... 6.95 
§-Pin Serial Cable 

31721 SAT6 9-pin serial cable............. 4.95 


DB25-Pin Extension Cable 


39538 25M10M Male to male ............. 8.95 





















Floppy Disk Drives 


¢ 8088/80286/80386 and 
compatible 
¢ Additional accessories available 


74392. FDS05 = 3.5°/5.25" .....-s.cessecssese 
74384 FD235J 2.88MB 3.5" 
40774 356KU = 1.44MB 3.5" 
17099 FD55B 360KB 5.25" 
17101 =FD55G = 1.2MB 5.25" 
79396 SD540 360KB 5.25" 


Floppy Controllers — 
and 1/0 Cards * 


¢ One-year warranty — 
¢ 8088/80286/80386 and compatible 4 


19895 8088 Multi I/O w/ floppy cnitr.......$69.95 
19908 286/386 Multi I/O w/ floppy cntr....59.95 
19596 8088 Floppy controller................+ 29.95 
19617 Floppy Disk Two-drive controller ...34.95 





19668 Floppy Disk Four-drive controller 44.95 
78713 Serial Card 16450 UART................ 29.95 
67053 Serial Card 16550 UART................ 39.95 
104678 Serial Card - 4 serial port UNIX .....79.95 
104109 1/0 Card 4 Serial, 3 parallel............ 69.95 
TOSGT1 W/O Card enc iccccatine cetera 44.95 
105072 VESA IDE Super 1/0 Card............... 79.95 
Conner IDE 


Hard Drives 


¢ One-year warranty 


113751 CFS210A 210MB........ eee 
93294 CP30254 250MB.........sssseeeseeee 
93307 CP30544 S45MB........cssseseseee 


Silicon Valley 
IDE Disk Drive 
Adapter Cards 


¢ One-year warranty 


10233 ADP20 16-bit hard .................. 

10250 ADP20F 16-bit hard/floppy .......... 
10268 ADP50 8- oe NG fin uses 59. 95 
10276 ADP60 
10284 ADP60F 16- ONT ONY decescaztnccoece 
floppy w/ BIOS 
16-bit hard/quad............ 
floppy drive adapter 


74114 ADP65F 


101670 ADP9OVL Super I/O Card (VESA) ...99. 


Monitors 


67491: 

¢ Supports video modes 
up to 640 x 480 with 
16 shades of gray 

78676: 

¢ 0.39mm dot pitch 

e Max. resolution: 1024 x 768 


67491 = 12” Paper White.............scscsescseee $99.95 
87978 14” Amber monochrome .......... 129.95 
78676 = 14” Super VGA ..........ssssssessssseeee 279.95 
66122 14” Super VGA (Low radiation). 399.95 


Jameco 
Accessories 

104441: 

¢ PC/XT/386/486/PS2 


and compatible computers 
* Microsoft® Mouse compatible 








¢ One-year warranty » Weight: 1 Ib. 

104441 Serial MOUSE...........esceeseeessseeeees $13.95 
111860 Microsoft two-button mouse........ 59.95 
105515 Dual port game Card .......... sesso 19.95 
PEROT” MOUSE DAO xicsssdisenesteteciaavnsasesoasanase 4.95 
94641 ~—— Pocket auto printer switch............ 17.95 


AMECO’ 


_rrrrs—=“‘éCONO##CO(étéC 
ELECTRONIC COMPONENTS 
COMPUTER PRODUCTS 


SS = us 
oa 











Call 1°800¢831¢4242 to order today! 











Surge Protectors 








¢ Electrical Rating: 15 Amp, 120 VAC, 60Hz 
¢ EMI/RFI noise rejection: up to 15dB 
¢ UL 1449 suppressed voltage rating: 
400volts * Clamping response time : <5 nsec 
* Call for OEM pricing 


99291 EP6 6 Outlet Wall Plug-in........ $5.95 
99979 


EP6M 6 Outlet Wall Plug-in/ ........ 9.95 
telephone protection 


EP6M 6 Outlet Wall Plug-in/ ........ 9.95 
Cable TV protection 


7 Outlet Power Strip 
w/4 ft. Cord 


99987 





* Audible alarm sound if surge protection is 
not functioning e Master power switch 

¢ Push-to-reset 15 Amp circuit breaker 

e Size: 3.25°L x 2.125"W x 1.125°H 


98749 


LR69225 Power Strip..........00 $9.95 







Portable IC Tester 


Our hand-held IC tester is an 
easy-to-operate, cost effective unit 
that includes excellent functions. 


¢ Supports TTL, CMOS, DRAM 
41, and DRAM 44 Series 
¢ Size: 7"L x 3.625"W_ ¢ One-year warranty 


73525 = Portable IC Tester........sssse0 $149.95 


1 Socket 16K-2MB E(E)PROM 
Programmer 


¢ Programs EPROM’s, 
EEPROWM’s, and Flash 
memories 

¢ Programs 16KB to 2MB 
EPROM’s 

¢ Menu driven software ¢ Full screen buffer editor 

¢ File formats supported: Intel Hex, Motorola 
S Hex, Tektronix Hex, and Binary 

¢ 2 & 4-way Binary file splitting programs 

¢ 2 & 4-way Binary file shuffler programs 

¢ Includes adapter card, software and manual 

e Size: 7"L x 5.5"W x 1.75"H One-year warranty 





78457 = 1 Socket 16K-2MB (above)........ $209.95 
101400 1 Socket 16K-512KB ou... ese 129.95 
78465 4 Socket 16K-2MB Programmer 279.95 
104651 1 Socket 16K-8MB Universal .......699.95 
1355 Shoreway Road 
Belmont, CA 94002-4100 


FAX: 1¢800¢237°6948 (Domestic) 
FAX: 415e592¢2503 (International) 


Mention | Call for our new 1994 Catalog today. 
V.LP.# 
© 1994 Jameco 8/94 
New Hours: 
6AM - 5PM PST 


Circle 183 on Inquiry Card. 


67660 486 Heatsink W/FaN.........ssssee $12.95 













Heatsink/Fan for 
80486 CPU! 


Keep your 80486 cool! 
¢ Just snap it in without 
having to remove your 
CPU from the motherboard 
¢ Size: 1.95”L x 1.95”W x .80”H 





rel 


¢ CFM: 6.3 
Jameco Desert Cooler 
e Exhausts hot air out es 
computer by more. 
than 80% - 


¢ Cools down your 
¢ Installs on the back panel of your computer 





e Size: 4.8"L x1.6"W x 1.5"H ¢ CFM: 30 . 
79011 Desert Cooler .........ceseseeeeenes $49.95 
TSM -~? 
Fancard ll + 





¢ Circulates air directly on and around boards 
and components prone to overheating 

¢ Can be installed into any PC slot 

¢ Size: 13.4”L x 0.7"°W x 3.3"H_ °CFM: 25 


79020 = Fancard II wu... teeeseeteeseeseesenes $34.95 


Switching Power Supply 
for Apple Il, tl+ and Ile 





¢ Can handle four floppy disk drives and 
up to eight expansion cards 

e Short circuit and over load protection inside 
the Apple Il, Il+, Ile  * Data included 

¢ Fully regulated +5V @5A, +12V @ 2.5A, -5V 
@5A, -12V@.5A ~— * Weight: 2.8 Ibs. 

¢ Same size as original Apple power supply 

e Apple type plug-in power cord included 

¢ 110V/220V switchable »* One-year warranty 

e Size: 9.875"L x 3.5°W x 2.25"H = 60 Watt 





22269 KHP4007 Power supply ....... $44.95 


Switching Power Supply 
for Apple liGS 


e Fully regulated +5VDC @ 6A, +12VDC @ 2A, 
5VDC @ 0.5A, -12VDC @0.5A 60 Watt 
e Input Voltage: 115VAC ¢ One-year warranty 


85518 Switching power supply.......... $69.95 


486 Bare-bones ba na 


Bare bones system 
includes motherboard, 
computer case and 
power supply 


¢ 128KB cache memory 
(expandable to 256K) 

¢ Memory expandable 
to 32MB : 
¢ FCC approved *One-yea warranty 





95151 486DLC 40MHZ...........sesesseee $429.95 


e Handheld high accuracy 

¢ Measures AC/DC voltage, 
AC/DC current, resistance, 
diodes, audible continuity test, 
transistor hFE 

¢ Manual ranging w/overload 
protection 

¢ Comes with probes, batteries, 
case and manual ¢ One-year warranty 





27078 3.5 digit multimeter ............... $59.95 
27086 3.5 digit multimeter with 

frequency & capacitance ........... 69.95 
27115 3.5 digit multimeter.................. 39.95 
27140 4.5 digit multimeter with 

TACK BIN GWG ccscinsectaciercbteaenten .69.95 
27158 4.5 digit w/frequency and 

capacitance/data hold switch.... 99.95 


D-Subminiature Slim Line 
Gender Changers 


Interfaces two D-sub 9-pinF $3.95 
Interfaces two D-sub 9-pinM = 3.95 
Interfaces two D-sub 15-pinF 4.19 
Interfaces two D-sub 15-pinM 4.19 
Interfaces two D-sub 25-pinF 4.29 
Interfaces two D-sub 25-pinM 4.29 


18497 
18489 
56071 
56063 
18446 
18420 








TEN YEARS of 
ULTIMATE customer 
support yields thee  (i—_ 
ultimate answer to 2 aa 
customer needs. 


$4140 


8mb 250mb 






affardaltle 
The * Pentium Notebook 


For some of our loyal customers, our new Pentium Notebook simply represents one more piece of 
excellence, one more solid industry-shaking design from a company they can count on for true 
support: SUPPORT that has kept them eagerly anticipating each new breakthrough product, year 
after year; SUPPORT that makes it safe to depend on innovative products that others don’t know 
how to support (or even provide) yet. 


For some of you, this one powerful new product will be your first introduction to our family. We’d 
like to take this opportunity to pledge the same excellent, personal support to you that we’ ve 
offered each of our valued customers for the past decade. It’s no secret that, when you purchase a 
notebook computer on the cutting edge of technology, you enter into a relationship with the 
vendor. We’d like it to be a rewarding relationship for you. A relationship that, like your new 
notebook, will simply and completely outperform all other options. 


With the Micro International Pentium Notebook, you can grasp a piece of the future today. Plus, 
our 486DX2-66 and DX4-100 notebooks are still at the top of their class, providing outstanding 
power and performance at even more affordable prices. 


So when you need the best, give us a call. We have it in stock and ready for you to enjoy. 


Micro international, Inc. 


10850 Seaboard Loop, Houston, Texas 77099 


1-800-967-5667 


Office Hours: Mon-Fri 8-6, Sat 10-1, Sun closed 
Local (/13) 495-9096 Fax (713) 495-7791 






mint 
the support is more 


important than 
the name 


Circle 196 on Inquiry Card. 






; C. EX PA N ~~ s Pas 7 


Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 





| Supports PC/AT, PS/2 and 100% compatibles 


e Microsoft and Logitech serial mouse support 
available at all workstations 


Automatic keyboard 
and mouse 
switching 





Selectable 
privacy modes 





For Macintosh 


support, ask See us at Network-Expo 
about our new Sept. 20-22, Booth #2135 


Mediator for Macintosh! 


Cybex Corpration ™ 
4912 Research Drive « Huntsville, AL 35805 USA ( YYBEX 
(205) 430-4000 © FAX (205) 430-4030 


Dealer Program Available Made in USA 


PC/AT and PS/2 are registered trademarks of IBM Corporation. Macintosh is a registered trademark of Apple Computer, Inc. Microsoft and Logitech 


are trademarks of their respective companies. 





Circle 176 on Inquiry Card (RESELLERS: 177). 








WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LA 
Possess , | 





CHANGE YOUR 286 TO A 486 TOSHIBA LAPTOP MEMORY 



















« Features IBM@ 486 SLC2 Processor, Clock 986 (CPU) PLCC (Type) 25/50MHz 279.00 MODEL MANU. PART # 
: Doubling, (25/50 Riel: 16K of Internal Cache 286 (CPU) PGA(Type) 25/50 MHz 279.00 Li Dela Dkr o agi 
Seen esi sige Becleseaeel T2000SX/T1000LE PC-PA8314U 189.00 
11.00 T20008X/T1000LE PC14-PA8315U 359.00 


T2000SXE/2200SX/T1800, 1850, C PC-PA2000U 94.00 
.A2000SXE/ SX/T. 1850,.C PC-PA2 


IBM PART NO. 















































































































































































































cant * 30F5348 (512K : : : 08; F660: Mer 2004U 199.00 
individual D-RAM Chips INTEL Math Chips ESE pope Coare (Ma Le 
326372 (16Meg ecc) .s ; 012U 04.00 
MEMORY FOR IBM & APPLE 8087 39.00 6450375 (1Meg 13U 399.00 
50NS  GONS  70NS  80NS 100NS 8087-2 45.00 6400379 et 350 14U 799.00 
{Megx1 - 6.85 645 595 4.95 8087-1 79.00 eg : -EET : = E : ; 
1Megx - 59.00 $5.00 5400 - 80287-XL 49.00 6450604 (2Meg 70-061, E61, 121, SOZ, S5SX, 65SX, P-70, 89:00 PE-PA000U 699.00 
1Megx4 (Zip Pk) - 24.00 2200 21.00 - 0387-16 DX 39,00 55LS, 65LS, X-Station 120 & 130, 35SX, 35LS, 40SX OE ADDI OV ood On 
256x4(Page Dip) — 725 «4675 650 5.95 sousy-p0 BX ries 6450608 (2Meg) 70-A21, A-61, B-21, B-61, 35SX, 35LS, 40SX, Val Pt. 325T 90.00 PC-PA2020V 369.00 
256 4(Static Dip) — a : ; 78X8955 (128K) 25 35.00 PC-PA2021V 779.00 
256x4(Page Zip) - 925 900 8% - 80387-DX (Does All) 74.00 34F2933 (aMen 35SX, 40SX, 55SX, 65SX, 55LS, 65LS 175.00 1549.00 
256x4(Video Zip) - - 1295 11.95 9.95 80487-SX (Does All) 299.00 87F9977 (4Meq 55SX, 55LS, 65SX, 40SX, 35SX, 35LS 175.00 PC13-PA8306 99.00 
256 xt = 325 295 275 225 Intel SX (Does All) 69.00 1057035 (512K) P/S1-286 49.00 PC8-PA8302U 99.00 
6x1 - Z a. te 2.00 intel 16SX 39.00 92F9694 (4Meg P/S1 & P/S1/386SX, Model-2121 189.00 PC9-PA8340U 109.00 
256x16 SOJ - - - - - ne : 9267200 (Meg) PSII Expert, Consultant, Willow 184.00 PC15-PA8308U 109.00 
256x16 Video Zip — = CALL - - Intel 20SX 49.00 9267201, 73G3131 (4Meg) Value Point Performance, PC Server 4/66 184.00 PC15-PA8310U 199°00 
Dual write enable Pac. Bell Call for overdrive chips 9267203 (8Meg) Value Point Performance, PC Server 4/66 359.00 PC6-PA7137U 185.00 
9267204 (16Meg Value Point Performance, PC Server 4/66 699.00 PC12-PA8307U 119.00 
9267205 (32Meg Value Point Performance, PC Server 4/66 1539.00 PC12-PA8909 199.00 
AMBRA 96F9290 (4Meq) Standard 1x3-70 Simms 172.00 PC19-PA8318U 119.00 
96F9291 {ieMeo) imm PC19-PA8319U 199.00 
Ambra Pentium-60 4/8/16 Meg 175.00/339.00/699.00 56, 57, 57SX,90, 95, P-78% : 28:99 
Ambra $4540SL 4/16 Meg Kit CALL 7 85 AS. 
Ambra Sprinta 386, Hurdla 386SX, 2/8 Meg Kit CALL 6061622 (16Meg) 1c Pit 
Enterprise 386 Slim operons Pe apets? 4 
Ambra Sprinta, Hurdla & Enterprise 486 4/16 Meg Kit CALL : : R85 
eas ee ec eS aero 
mbra N Series eg : : : . 6450130 (8Meg OL, oi , Jd, PATO, : 2 5 
Ambra SN Series 4/16 Meg 189.00/829.00 Value Point 77 486DX2, 486SX, SVR 85 eee Fries Pring fv Dein 
Ambra Sprinta SLC II 2/8 Meg Call/Call 6451158 (4Meg ecc) 486; 95XP; 95A (install in pairs) 209.00 g/oMeg g 
 OBXP: SEA Finstall in bal 409 00 ALR Venture 12407980 249.00 
6451159 (8Meg ecc) 48g; 95XP; 95A (install in pairs A ASI Bravo & Bp ore rc ean 601255-001, 002 199,00/789.00 
AST Notebook Prem Exec 386 - : 
CYRIX DRx’ 386 to 486 Upgrade TVW epg t:(ole) Gm ON re) ICO) :8 Me Ast Power Exec 3/250, 425EL 4 199,00 
Clock Doubler AST Power Exec 3/25C, 425EL g 819.00 
bets 1 Thinkpad 500 199.00 AST Power Exec 425SL 501166-001 199.00 
: ; ; pee ae?) Thinkoad 500 AST Power Exec 425SL 0 501166-003 819.00 
Ms aks. mori secing CX486 DRx?-16/32........269.00 Sarguas (ameny LX40, N33SX, PS Note, Thinkpad 710T AST Power Exec 4/33SL 4Meg/16Meg  501318-001,002 194.00/769.00 
Clock doubling technology i 791000 (4Meg) LX40; N33SX. PS Note. Tkpd 350, 350c, 710T, PS Note 425 AT&T Safari NSX/20 4Meg PEC 37651 259.00 
* Compatible with industry standard 386DX CPU socket | CX486 DRx?-20/40........279.00 X40, N33SX; PS Note, Thinkpad 710T Bondwell B310, Plus 1Meg 23050-09100 109.00 
Compatible with DOS, Windows, 3:X, OS/2 1.3 and 2 7et4t5 (aNten) Thinkpad 750, 750c, 785 360. Bondwell B310V, SX 1Meg 109.00 
® i i , lows, 3:X, .3 and 2.x 9 eg inkpa , 750c, ' . 
* Uses industry standard math chip oe adel d spas ee ee OTe Meg/4Megi8Meg +09/209/449 
* Easy to install—about 15 minutes CX486 DRx2-33/66 ....... 359.00 0761420 tiene anon Notejet 486 9 Meg 199.00/388.00 
The Cyrix upgrade runs at twice the speed of your 0761421 (8M i i et leg: / 
etioinal olden alti combined with : us CX486 SAX2 16/22........ 249.00 6060378 BMeq) bee 
on-chip cache you will enjoy a performance boost | Cx486 SRX2 20/40........ i 60G0379 (16Me . 
al : Lp = mote ine for any ve Windows ar et oe an . . 92F8804 Oren, | : area 
application which requires a large amount of | CX486 SRX2 25/50........ k SS SS Fe : : : 
249.00 
microprocessor horsepower. (qe),\ 7-.e] MEMORY ; ae i800 
Sas Sarees: TAGMGnGhees AERES = FARR “i i eg Ee EEE { N 
SIMM Ye) 1 8) 3) (Add $5.00 for SIPP) MODEL AMT. UPGRADED Magnavox Metalis 1Meg/4Meg 286, 386SX  109.00/199.00 
DeskPro 386/33, 386/33L, 2Meg Module 115144-001 139.00 NEC Prospeed 286, 386SX-16 1Meg PC21-21 79.00 
40NS 50NS 60NS 70NS~ 80NS_ 100NS 486/25, 486/33L, 8Meg Module 116561-001 429.00 NEC Prospeed 286, 386SX-16 4Meg PC21-22 199.00 
1Meg x 9 (3 chip) 57.00 52.00 45.00 43.00 41.5 - 486/50L, System Pro 32Meg Module 116568-001 1459.00 Hee Erospend a ae eee 4 ae 
1Meg x 9 (9 chip) 59.00 54.00 4850 47.00 45.00 39.00 DeskPro 386/33L, 486/33L ™ Bd) Hiveeted go NEC Prosgeal 386SX-20 iMeg PC43-01 79.00 
4Meg x 9 - - 173.00 168.00 159.00 - DeskPro 386/25, 386/20 iMen a edad 190.00 NEG Prospeed 3868K-20 eg PAS. 22 goo 
bbc BRN - a ieee . DeskPro 386S-16MHz 1Meg Exp Bd 113633-001 149.00 Packard Bell 3868X, 286 Meg 286, 386SX  109.00/199.00 
72 PIN SIMMS EISA 4Meg Exp Bd 113634-001 279.00 Packard Bell Statesman 419.00/419.00 
1Meg Module 113646-001 79.00 Panasonic CF170, CF270, CF370 CF-BA165 49.00 
4Meg Module 112534-001 199.00 Panasonic CF380, CF480 2Meg/4M 119/199/30 
256 x 3 - 7 - 69.00 59.00 - DeskPro 386/20E 1Meg Exp Bd 113644-001 149.00 Panasonic CF-V21PDX? 4Meg/8Me 239/459/919 
512 x 36 = - - 96.00 94.00 - DeskPro 386/25E 4Meg Exp Bd 113645-001 279.00 Panasonic CF-V21P, CF-580 239/829 
1 meg x 36 - - 189.00 179.00 174.00 —- 1Meg Module 113131-001 79.00 Sanyo 17/18 NB MBC-NBMEM2 109.00 
2x36 = = 359.00 339.00 339.00 — 4: Sharp 6781 , 6881, 6785 eee 109.00/199.00 
ra aaa 7 = 4aeaee DeskPro 286N, 386N, -_ NB386SX-20 — 119.00/429.00 
16 x 36 = — 2806.00 2745.00 - - rong gre ~ 2568034-0001 79.00 
1x32 = _ 185.00 175.00 = = 486S/25M, 486S/16M 2566996-1 84.00 
4x 32 - - 699.00 679.00 - - M Series Exp Bd Wy Oe uaa ‘sana 
DeskPro 386/16 Y COcUy ae 
CYRIX FASMATH PROCESSOR a ai ae 
‘Meg Ep Bd 108070-001 437.00 Ze0s SBBSK Notebook (not the + version) 109.00 
Programs executed up to 3X faster * Plug & object code compat. w/Intel DeskPro 286 519K Kit 413012-001 49.00 Zenith Master Sport 386SX ZA-300-1 114.00 
83D87-40MHz — 79.00 83D87-33MHz — 59.00 83S87-25SX Ver. — 69.00 D M7) ALLOF eMen Ki acaihon 389.00 Zenith Master Sport SL, SLE ZA-4-4 119.00 
$87-33SX — 79.00 PC Week™ rated #1 over all math chips eskPro 5/60, S/G6M, 5/66 oa et . Zenith Super Sport 286, 286E ZA-180-66 99.00 
63 p 0 THESE 46Meg Kit 149949-001 707.00 286E, SX ZA-180-64 149.00 
5 Year Warranty* “All Downward Compatible” Prosignia 5/6 MACHINES eg : ; 
Proliant 100 5/60 USE 32Meg Kit 149s12-00r i 398.00 Sx Alpha a ZA-180-86 14g 09 
Proliant 2000 4/30, 5/66 THESE 64Meg Kit 149913-001 i -180- : 
AST MEMORY Proliant 4000 4/50, 5/66 MODULES — 128Meg Kit 149914-001 5900.00 Pah tee roy ie - ee ZA3250-4/5 en 
Prolinea 386 3/25S, 3/252S 2Meg 141738-001 109.00 prin <Not S25LN, ENG, ver GMeg 9 
MODEL AMT. UPGRADED AST PART # PRICE 
Bravo LC 4/258, 4/33, 4338, 4/50d, 4/66d 500987-001 CALL 8Meg 141742-001 338.00 (for Palmtop & 
179.00 Prolinea 486 4/25S, 4/33, 4/50, 4/66, CDS 2Meg 141683-001 95.00 Sinnotebaniké 
ribet Prosario series 4Meg 141684-001 175.00 
Premium 486/25, 25E, 33, 33E aaa 1308.00 Prosignia PC S' 486/33 Ht eit ee eee Y500/9600 Data/Fax Modems $00 00 
Premium 3B6/33TE. 486/25TE, 33TE pe raat 16lMen 149320-001 599 00 Sn cos iV 159.00 | 5400/9600 Data/Fax Modems 109.00 
Prem. Serv., Prem il 386SX/20, 25 g S-RAM Cards 2MEG 179.00 | Lan Ethernet (10 Base T) 159.00 
Premi rf 380337, Prem SOoEX/16 ee me lead: seid with audaled basis Card Pro (made by Data |/0) Lan Ethernet (Coax 159.00 
remium rem. A ; 
Prem, Il 386SX/20, 25 500780-004  64pin —- 189.00 Transfers data from PCMCIA card to Mie Media (CD Rom, ape Dr) 279.00 
i Q us Toaster™ (High speed SCSI II) 299.00 
Ceo ilies gins a COMPAQ WY are) & (O54 :{01 0) 4) desktop PC, connects to a parallel port +269.00 -Waviammer™ 16 ts treo sound card) 5 3 : 
Premia 4/33S, 4/33, 4/50D, 4/66D 8M 501159-002 379.00 R e ‘a e A 
Prema i; ees S011Se at 2Meg 178 1 22.00 14,400/14,400 Data/Fax Modems 219.00 jo Typ rd Driv 
oll eg ; leg ; . FLASH MEMORY 2.5Meg-299.00 5Meg-357.00 10Meg-555.00  20Meg-909.00 
AST Capid Bd o-baMen ea a LTE/386S/20 4Meg Module 121125-002 209.00 (Flash Memory Cards appear te the host computer 4 hard disk drive. Ina DOS environment, geen will 
te ques 35, ee suey ue lg nae see the flash card much Wg an IDE hard disk drive and assign ha logical drive (90: No battery to deal with. 
y43 ITH MEMORY MODU LES LTE LITE/20, 55 o5C 16Meq Module 429769-004 809.00 SO all Capacities come wr jata compression soitware to double the amount Oo! tlash memory. 
etree =A 
e oauile 7 i 
Mop, 25,20, 296 AMT UPORATED AST ome alge Eb dzaicocot zi femep ole YOM FN 
7386/33, 25, 20, 33E, 486/25E ZA3800MK 180.00 AMeq Module 410237-001 219.00 AMOUNTUPGRADED OKBd 256k 1 #2 3 35 4 5 6 8 16 32 
Z386SX Z-605-1 modules 119.00 1Meg Module 118303-001 79.00 Canon LBP4, 4Lite, 4plus = ={90 210 - = = a Saabs fap ea 4 
2Meg Module 118304-001 109.00 Epson 6000, Action Laser = - - = 39 - - 29 - - - = = 
LT/386 ; 4Meg Module 118305-001 219.00 Epson Action Laser II 3 = $9." = 008.2 S987? Se & 
Concerto, LTE Elite 4Meg 144790-001 199.00 Epson 8000 _ - 89 -~ 908 = 47997 ee hes 
ae ppt aaa son 1000, 1500 - = =119" ~- ~-238" — - Calll *IN STOCK 
286/386SX-16, 386SX-20, 486SX-20 & 386-33 all are 72PIN SIMM: Contura 320, 325 tested Lett atin eo ao 2 2D- = S. e400: = 2 eg re = 
1MEG—59.00 4MEG—180.00 8MEG-349.00 _ 16MEG — 659.00 ees 4Meq 439498-001 189.00 HP 3, 3D, 3P, 2P 2P+ ak ee, ee 
9 ; HP 4, 4M, 4Si, 4SIMX, 4P, 4MP - - - 8 - - 169 - - 39 - - 
8Meg 139499-001 349.00 HP 4 = Se eee ee ee ce 
Contura 4/25, 4/25C, 4/25CX 4Meg 146520-001 189.00 HP 3SI = Sy a eS dee a: shee 5, ve 
E A R D 8Meg 146521-001 339.00 HP acl = Se agi. as oe Se 
IBM Compatibles & PS/2 hero 4/25, 4/93 “Med t908%2-001 73200 HP Design Jet 600,650, - 1 
pa : 8Meg 190597-001 389.00 HP Deskjet 500, 5000, 510,550,560 - = 55 = 
Told WN a DL HP Deskjet 1200C, 1200C - - - 9 - -1%5 - - 3499 - - 
Ga CMO ee nomenon | wMaedede "= > Ll lw SI 
: ‘ ornia orders at .25%sales tax. Returned orders or ordere : 
16 BIT MEMORY BD. FOR 286, 386 AT * OK-8Meg Bd. 4.0 LIM Compat. * New 5 wrong parts are subject to a 20% restocking fee. (Memory chips not installed in boards.) We accept International fe ae ye io = 2 Rg ct bs ot ge: 2 <o 
Yr. Warr. Convent., Expnd. & Extnd. Memory * Supports DOS, 0S/2, LIM/EMS & orders Trem Dee ee eee ete. Coane ay niinwe Wek ee NEC 90-290 - 5. eae ee ee ee ae et Oe Oe 
. . . i nth. All C r led tor traudu use. - = ” 
EEMS « Versatile Split Memory Addressing * Operates w/CPU Speeds to 33 MHz * EXCHANGES ‘ONLY. If you receive defective merchandise we exchange only—no refunds. We accept MC, VISA, NEC 95, 97 = SOD TE we FT ys 
Supports Desqview, Multitask operations ¢ Bd. made by Boca Research, AT plus Discover, ae eee ee orders, wire transfer, COD (cashiers check) orders, cash & cashiers checks. bi : 7 ae Fs ee ae oe ae: 
TS Si s mus: signed for. a a oe roa = = = and i as 
OK - $84.00 2Meg - $159.00 4Meg - $239.00 8Meg - $399.00 ® ALL MANFACTURER PART #'S ARE FOR REFERENCE ONLY « MINIMUM ORDER $40.00. Oki 830, 840. 2 une e e ea oats eS Ege 
rd Be - - - - = - - - = = 
BOCA XT 8 BIT BUS CUSTOMER SERVICE & TECHNICAL: OPENM-F,9-4PST —aclardBell98t5 = 180 == 8B 
* Expanded memory for XT * Lim 4.0 compat. 0-2Meg * Uses 256x1-100 All products Brand new & guaranteed « We buy excess inventory §— Panasonic 4410/4430 . a eR ee, afer” ee Se Oe. 
ee 3 ‘ : Panasonic 4450 = a ee 
O-K — $99.00 1Meg $189.00 2Meg — $229.00 Trademarks are registered with companies. Panasonic 4400/5400 ~ - Cal Call a ie Cal eo 
ft ‘anasonic i = —- ba a = - ba = - = = = 
IBM P/S2 32BIT EXPANSION BD fr. Sharp 9400, 9460, 9600, 9700E- - 1099 19 - - 29 - - + - - 
° TI XL/PS17/PS35 - - 65 - - - = - - = = = 
TI Microwriter - - 79 1699 - - - =. = = = = 


0-16Meg, Ext.-Expnd. Memory Bd. for P/S2 70, 80, 90, Lim 4.0 
OMeg 2Meg 4Meg 8Meg 16Meg 
$139.00 $238.00 $319.00 $499.00 $859.00 


PS/2 MCA 0-8MEG EXPANSION BD. 


0-8Meg Extended and/or Expanded Memory for all IBM 
P/S2 Models 50, 50Z, 60, 55SX, 65SX, 16 Bit, 4.0 LIM Compat. 
OK-119.00 2Meg-199.00 4Meg- 283.00 8Meg - 449.00 


H.P. COMPATIBLE FONT CART 


BAR CODES Bar Code Reader Fomnts.................ccccceseeesteeeeeeteeereees 
DESKJET SOLUTION for DkJt 500 & Plus, 92 Fonts, 4.5 ey 
IBM 4019, 4019E, FONT CARTRIDGE 209 Fonts, Turbo Card.................:eee 
TURBO 25 Comparable to Pacific Data’s 25 CARTRIDGES IN ONE!™, 143 

Fonts eae with Epson Action Laser I! and all HP Printers except HP4 ) ....69.00 
TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size HP2D, 3, 3D, 3P, 2P, 2P+........ 149.00 
TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size HP2 .............cccccseeeeeeeseeeeees 1 
TAX & FINANCE FOR IBM 4019, 4019E, 4029.00... eeeteeteeeeeeeees 
TAX & FINANCE CARTRIDGE .............00.00 a 
OKI 400, 800 41 fonts, 11 typestyles . 


PRICES MAY FLUCTUATE. CALL FOR LATEST PRICING!! 


Circle 197 on Inquiry Card (RESELLERS: 198). 





The Troubleshooter™ is ce = sama PC dignostic software available that really f “ the bugs. 

The Troubleshooter bypasses DOS & tests all major hardware components directly for true accuracy 

while other programs often give erroneous test results! Loaded with all the tests you'll need to accu- 

_fately isolate the source of PC failures! ¢ The Discovery Card™ is the only accurate way to 100% 

_ resolve DMA and IRQ conflicts. ¢ The PocketPost™ debugs even dead PCs that won’t boot. Get all 
three in a kit ” sabi uss be on of trouble. Call now w fOr specs & special package pricing! 






































| of elegance and clarity 
ylight stands out. The Editor's 
= Skylight!” - PC Magazine 


fasiay pronlerns wiih Windows? Skylight™ is the answer! Concise reporting and troubleshooting on 
Windows problems and conflicts makes Skylight a must have for any Windows user. Maximize speed 
and eee with PC Magazine’s #1 Rated Windows ocuamemie. Tool. Call sae for pricing! 





























ePro makes installing & 
ning hard drives prac- 
‘fool proof.” - PC World 








DrivePro™ aravides fast, precise installation and maintenance for any hard drive. Override BIOS limita- 
tions for user-definable drive types. DOS format any size hard drive in under 30 seconds. IDE drives can 
be installed in less than 60 seconds. Allows the use of IDE drives with MFM/RLL or ESDI drives in the 
same system. Retrieves the manufacturers recommended specs from the drive itself, plus much more! 
Call now for pricing! 


— “Agold mine for anyone 
who supports PCs.” 
- Computer Shopper 


The Technical Dhar on nCD- Rom™ is compiled from over 50,000 pages of technical hardware manuals! 
Contains complete configurations, specifications, diagrams, settings, component locations and other 
vital hardware technical information all at your fingertips on CD-ROM. Includes main boards, network 
interface cards, hard drives, controller and 1/0 cards. A must for any service department. Call today 

for special pricing! 
















and tearn how to resolve..._— r= «aes 

Drive Crashes/Data Loss | ae 
iRO/DMA Conflicts International: (813) 539-7283 
Intermittent Failures Fax: (813) 531-0200 










Overheating AliMicro,inc. 
18820 U.S. Hwy. 19 N, #215 
Power Problems..-_and more! Cloarwaisr Fl S4a5a 


BM 


© 1994 AllMicro, Inc. Fix Any PC Fast, Rescue Data Recovery Software, The Discovery Card, and The Troubleshooter are trademarks of AllMicro,Inc. All Rights Reserved. 
Other names are trademarks of their associated owners. Specifications subject to change without notice. Some system failures may be beyond repair. 


Circle 193 on Inquiry Card. 











ICRO-SCOPE Universal Computer Diagnos- 

tics was developed to satisfy the expanding 
need for accurate system diagnosis in the rapidly 
growing desktop computer market. Patterned after 
super-mini and mainframe diagnostic routines, 
MICRO-SCOPE runs independently of any stan- 
dard operating system, and is therefore at home on 
any machine in the Intel world. Speed, ease-of-use, 
and razor sharp accuracy are a few of the advan- 
tages that arise from this system independence, 
together with an impressive list of functions 
including the ability to perform low level format- 
ting on every drive currently manufactured, 
including all IDE drives. 


LOW-LEVEL FORMAT — Performs Low-level 
format on all drive types including IDE drives. This 
function cannot hurt IDE drives. @ USE CON- 
TROLLER BIOS — Program will access BIOS format 
built into any hard disk controller—even Con- 
trollers yet to be invented. @ O/S INDEPENDENT 
— Does not rely on O/S for diagnostics. Talks to PC 
on hardware level. All tests are full function regard- 
less of O/S (i.e. Novell, UNIX, OS/2). @ TRUE 
HARDWARE DIAGNOSTICS — Accurate testing of 
CPU, IRQ’s, DMA’s, memory, hard drives, floppy 


Get the Best ,..0%"" 


Universal Diagnostics Toolkit 
on the market! 





drives, video cards, etc. ® BATCH CONTROL — All 
tests, even destructive, may be selected for testing. 

ERROR LOGGING — Automatically inputs errors 
during testing to an error log. @ AUTOMAPPING 
— Automatically bad sector maps errors found on 
hard disks. @ IRQ DISPLAY — Show bits enabled 
in IRQ chip for finding cards that are software driv- 
en. (Network, Tape Backup, etc.) @ IRQ CHECK — 
Talks directly to hardware and shows I/O address 
and IRQ of devices that respond. ® MEMORY 
EXAMINE — Displays any physical bit of memory 
under 1 Meg. Very useful for determining memory 
conflicts. Very useful for determining available 
memory space. ® SECTOR EDITOR — Allows the 
editing of any sector of floppy or hard disk media 
(even track 0). @ AND MUCH MORE...We don’t 


have enough space here for everything this soft- 
ware can do! 


: 1ST EVER UNIVERSAL POST. CARD FOR ALL PCs! 





his is the only card that will function in every 
system on the market. The documentation is 
extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes 
a detailed reference to the bus signals monitored 





Winners of these awards: 


“You name it, 
this tests it. If you 
maintain PC’s, 
you'll love it.” 


—Jerry Pournelle, 
BYTE Magazine, May 94 





SERVICE NEWS 





PRODUCT OF THE MONTH 


by the card.” —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, 
Second Edition’ 


Includes pads for voltmeter to attach for actual 
voltage testing under load. @® 4 LEDs monitor 
+5vdc -Svde +12vdc -12vdc. @® Monitors Hi & Lo 
clock and OSC cycles to distinguish between clock 
chip or crystal failure. ® Monitors I/O Write and 
I/O Read to distinguish between write and read 
errors. ® Monitors memory write/ read to distin- 
guish between address line failures and memory 
chip failures. @ Monitors ALE for proper CPU/DMA 


operation. ® Monitors Reset to determine if reset is 
occurring during POST, indicating short. @ Moni- 
tors progress of POST without POST codes. @ Reads 


POST codes from any IBM or compatible that emits 
POST codes. ISA/EISA/MCA. ® Compatible with 
Micro Channel computers. @ Dip switch allows 
easy selection of I/O ports to read. @ Includes tri- 
state LOGIC PROBE to determine actual chip fail- 
ures. ® Manual includes chip layouts and detailed 
POST procedures for all major BIOS’s. @ AND 
MUCH MORE... 


Micro-Scope CLIENT: 
The COMPUTER CONSULTANT: 
Micro-Scope CENSUS: 


Call Now for Special Pricing: 1-899-864-8008 or Fax (818) 547-0397 


1100 East Broadway, Suite 301, Glendale, California « Phone 818/547-0125 ¢ Fax 818/547-0397 


International Orders please call: MICRO 2000 Australia: 61-42-574144 ¢ MICRO 2000 Europe (UK): 44-462-483-483 
Circle 192 on Inquiry Card. 





* My 


Break the - 
ae ® Performance 





r. 





SmartCache III host adapters offer the best performance in today’s de- 
manding computer environments. Add optional hardware caching to boost 
performance even more, especially under multiuser, multitasking operating 
systems. SmartCache III, the Smart Choice for top SCSI performance. 


PCbhench Performance 
#2 SCSI-2 Controller 


@ 82% Faster 
2 18% Faster 
M2 15% Faster 


ig@mme Baseline 


J April 1994 


inn = Call DPT (800)322-4378 or FAX (407) 260-6690 
Se R S, for the SmartCache III dealer nearest you. 


Tested and WINDOWS NT 
Approved COMPATIBLE 


Distributed Processing Technology - 140 Candace Drive, Maitland, FL 32751 - U.S.A. - Phone: (407)830-5522 - SalesFAX (407)260-6690 - FAX (407)260-5366 
Circle 179 on Inquiry Card (RESELLERS: 180). 





PowerExec 4/25SL 


PowerExec 3/25SL, 3/25SL-C, EL 4MB 
Premium Exec 286, 3868X/20, 25, 25C 4MB 


NEW Bravo NB 486 


NEW Aero 


NEW 


Concerto 486 

Contura 3/20, 3/25, 3/25¢ 
Contura 4/25 series 

LTE 386S/20 

LTE Lite 20; 25; 25¢, 25e 
LTE Lite 4/25c 

SLT 386s/20 


NEW PS /2 CL57SX and ThinkPad 700, 


700, 720, 720¢ 


MEW) ThinkPad 7107 


N51 Notebook (All) 


L40SX, N33SX, PS/Note 182 
L40SX, PS/Note 182 


_ NEC 
NEW Ultralite Versa (all models) 


8MB 
(Excluding 40E & 50E models) 1 6MB (3.3) .... $959 
Ultralite Ill, SL/25C 


Ultralite SL/20, SL/20P 


ProSpeed 286, 386SX/16 


Texas instruments 
TravelMate 3000 (all models) 


EW TravelMate 4000 (all models) 


EW Pre 


EW 


NEW 


Ho WinSLC/25 


mmia 
4MB 501159-001 
Bravo 3/25s 

2MB —_500710-004 


$152 
$96 


8MB —501159-002 ... $369 
8MB —500824-002 ... $319 


Advantage! 386SX/20; 25, Nadas vt Pro SX/25, Bravo 3/33s 
500962-001 


2MB 500962-002 ... $289 
prarly ore 486DX/33; SX/25, Bravo LC 4/25s; 33; 33s; 


2MB- 500987-001 $72 4MB 500987-002 ... $159 
— 386/25; 33; et rend Il 386SX/16; 20; fa 


80-003; 002 47 

Advantage! 486/25; 33; 33p; SX20, Bravo 4/33; 486/25; 
— 4/25; 33TE, Server SE 4/33 

500718-004; 780-005 
bdr! 486/25; 33; 33p; $X20, Power Premium 3/33, 
4/33; 33s; 50d; 66d, Pein 386 /33TE, 486/25; E; 25TE; 
33; 33E; 33TE, Premium Il 386/25; 33, 486/33, 4865X/20 
Premium Server SE 4/33 

$179 8MB . $358 


4MB 500780-004 
Compaq 

ProLinea 3/25s; 3/25zs 
2MB-—-141738-001 $89 

ProLinea 4/25s, 4/33, 4/50 
IMB 141682-001 $39 
4MB—-141684-001 ... $181 

DeskPro 386-20, 25 
4MB-—-113132-001 ..... $180 

DeskPro 386s/16 
4MB—-112534-001 .....$180 4MB —-113634-001 ... 

DeskPro 3/25i; 33i,4/25iS; 33i; 661, 286N; 386N; 386SX/20; 

20N, SystemPro LT Series, 

Portable 486c, M Series 
2MB_—-118689-001 
4MB_—-118690-001 .....$18]  8MB 

ProSignia PC Server 486/33; DX2/66 
16MB 149320-001 

DeskPro 386-33, 486-33, SystemPro 
2MB--115144-001 $99 MB 


Dell 
Power Desktop 325D; P, 333D, 333P, 433P, 486P, 486D 
4B 


310-2 $181 
PowerLine bebe 420; 425; 433; 450; se 466DE 


500780-001 


8MB_-141742-001 ... 


2MB 
8MB 


141683-001 
141685-001 . 


4MB_-113645-001 ... 


112877-001 ... $354 


116561-001 ... $379 


32MB Kit 
Performance T, L, & M es. 
4MB 310-3315 $18] 16MB 310-3317 


Hewlett-Packard 


Vectra QS/16S; 20PC, RS/20; 20; 25, 25C 


4MB Kit D1542 or 1642A 
Vectra 386/16N, 386/20N, 386/25N PC 
2MB 8MB 2404 $310 
Vectra 486PC; 25T; 331; 486s/20; 4/25N; 33N; 50N; 66N 
2MB 8MB 
Vectra 386/25; 486/25U; 486/33U; 486/50U; 486 /66U 
2MB $85  8MB  D2152A $354 
Vectra 386/33N; 33NI 
2MB-~D2714A $92 $310 


8MB_ = -D2715A 


MEW Image 425, 433, 466 
4MB 


Teshiba 
TIO00SE/LE/XE; 2000, 2000SX; SXe, 
T2200SX, T1800 Series 


TI200XE, 1600, 3100E 
T3100SX, 3200SX, SXC 


T3300SL 


HEW 13400 

T4400, T6400 (all models) 
MEW 11900, 14500, 14600, T4700 (all modes) 8MB (3.3))...... $469 
16MB (3.31 v) . $959 


T5400, T5200; T5200C, T8500 2MB 


Zenith 
» EW Z-Note 320L, 320Lb, 3251, 3251c 


Z-Note 425 Series 

: EW Z-Sport 4205, 425S 
MastersPort 386SL, SLC, SLe 
MastersPort 386SX 
SupersPort SX; 286e; SlimsPort 
SupersPort 286; 286e 
SupersPort 286e; SlimsPort 


1X9 (2-sirlenes- S43 
4x9 eecccccce $] 55 
1x36......°181 
2x36 ecocece $354 


IMB x 9-70ns (9 chip) 
512K x 36-70 (2MB) 
4MB x 9-70ns 

IMB x 36-70 (4MB) 
2MB x 36-70 (8MB) 


EW AMBRA Enterprise 386, Hurdla 386, Sprinta 386 (all models) 
2MB $94 8MB_ N/A 
NEW AMBRA Enterprise 486, Hurdla 486, Sprinta 486 (all models) 
7 4MB- N/A $195  16MB N/A 
PS/1 286, 386SX 
2MB 
4MB 
PS/1 Consultant, Essential, Expert models x43, x44, 
PS/Valuepoint all models except Cxx series 
4MB 
PS/1 Consultant, Essential, Expert models x76 
16MB Kit 
PS/2 25/286, 30/286, memory adapter 1497259 
2MB Kit 
PS/2 35SX; LS, 40SX, 50Z, 55SX; LS, 65SX; LS, 70, XStation 
2MB 
PS/2 70-A21; A61; B21; B61, PS/1 Consultant, Essential, 
Expert models x11, x13, x14, PS/Valuepoint Cxx series 
2MB 
PS/2 35SX; LS, 40SX, 55SX; LS, 65SX; LS, XStation, PS/ 
Valuepoint Cxx series, adapter board 34F3011 or 34F3077 
4MB 34F2933 or 87F9977 $181 
PS/2 35SX; LS, 40SX, PS/Valuepoint Cxx series 
8MB 


2MB 
PS/2 90 XP, 95 XP, P75 (pairs), 56, 57 (all), 
PS/1 Consultant, Essential, Expert models x11, x13, x14, 
PS/1 Pro M2123 
4MB 
8MB 
Expansion boards for 50, 50Z, 55SX, 60, 65SX 
2-8MB w/2MB 1497259 


410-12002 
16MB 410-12003 
Ready 425, 433 
4MB 
16MB / 
PowerMate 286/12; SX/16, SX/20 
2MB Kit OP-410-8103 
PowerMate SX/20 
2MB CPU Upgrade 
2MB Exp. Board -410- 
Zenith 
Z-Server 425SE, 433DE, 450DE 
4MB 
8MB . 
Zenith Z-386/20; 25; 33, 33E 
1MB ZA3800ME 
4MB ZA3800MK 
Zenith Z-386SX/20, 286LP+, Z-LS 
2MB Kit 


ORY 
REMOVABLE STORAGE i 


FEATURING 


REMOVABLE 
TECHNOLOGY 


3.5" 270MB & 105MB 
5.25" 44MB, 88MB & 200MB 
REMOVABLE HARD DISK DRIVES 

All drives are backward compatible with the same form factor 
© Two year warranty on all drives 
3.5" Removables 

TO5MB, IDE, 14.5ms 

270MB, IDE, 13.5ms 

105MB, SCSI, 14.5ms 

270MB, SCSI, 13.5ms 

5.25" Removables 

44MB, SCSI, 20ms 

88MB, SCSI, 20ms 

200MB, SCSI, 18ms 
Cartridges 

105MB/270M 
44MB/88MB/200MB 


$59/S89 
$59/$89/S99 


FAX /MODEM 


; gan oi Hiri 


PCMCIA 2.0 Data/Fax with XJACK 
14,400bps FAX/Modem/14,000bps FAX/Modem Gold ...... 
24/9600bps FAX/Modem 


lRohotic 


WorldPort 14, 400 ee PCMCIA 
Sportster 14, 400 Fox, External 


Sportster 14,400 Fox, Internal 


WE STOCK 
MEMORY UPGRADES 
FOR THOUSANDS OF 

COMPUTERS AND 

PRINTERS 


(“P” models meets EPA Energy Star requirements) 
MicroScan 3E+, 14".28 dpi, 1024x768 NI @ 72 Hz $349 
MicroScan 3G/3GP, 14" eh Hi-res. RGB color adjust .... $349/$379 
MicroScan 4G/4GP, 15".28 dpi, Flat, Hi-res monitor ... $429/$459 
MicroScan 5EP, 17" aya Flat, Hi-res, man. degauss $769 
MicroScan SAP, 17" .26api, Flat, Hi-res, man. degauss $819 


Kingston 
SX /Now! 386 cpu Upgrade 
25MHz (SX) 
33MHz (SX) 
SLC/Now! 486 cpu Upgrade 
25MHz (SLC) 
50MHz (SLC) 


486 Upgrades 


(x486DRx?-33/66 
NEW (x48 6DRx?-16/32 
Cx486DRx?-20/40 
Cx486DRx?-25/50 
(x486SRx?-25/50 
(x486SRx?-20/40 
Cx486SRx?-16/32 


NEW 


Intel Math 


intel OverDrive Processors 


4865X20 with socket 

4865X25 with socket 

486DX25 without socket 

486DX33 without socket 

486DX33 or 486SX33 with socket . 


LASER MEMORY 


Canon LBP-4, 4Lite, 4Plus 

1MB $106 2MB 
Epson EPL 6000 

2MB_—1BS401 $120 4MB 
Epson ActionLaser Il, EPL- ae a 


N/A 
N/A 


$354 
$179 


B  (2065A et 
HP LaserJet IIP, Ill, HIP, IID 
2MB 33 $97 4MB 
HP LaserJet Il & IID 
2MB 4MB 
IBM Laser 4029 all models 
1183334 4MB 


2MB 
OkiLaser 400 

2MB 
4MB 


1MB 
4MB 
Texas verses Microlaser and XL 
IMB =. 2555739-0001 ...$46 4MB 


334778 
334458 
1183335 


tie. Nie beac. 
eS = 


2560052-0002 ... $199 








Are You Spending More 
Time Working On Your 
Hard Drive Than With 


Your Computer? 
HIRE A PRO 


Installation * Preventive Maintenance * Diagnostics 
Simplify all Installations * Prevent Future Disasters 
Slash Diagnostic and Maintenance Downtime 


CALL 1(800) 926-8299 


Micro House International, Inc. * 4900 Pearl East Circle * Suite 101 * Boulder, CO 80301 * 303 443-3388 » Fax 303 443-3323 





Circle 194 on Inquiry Card (RESELLERS: 195). 





IBM THINKPAD LASER PRINTERS 


700, 7000, 720C, 750C 

BN ee 
80) ee 389 
1600... 859 


TOSHIBA 


1900, 1950, 4500, 4600, 4800, 


13400 Portege 

40... $229 
S00... 419 
bd... 849 


Ultralite Versa (All Viodels) 


5V 3.3V 
4m... 5... $249 
O10 ee O08... 445 
1600... a2... 929 


PCMCIA by New Media Corp 

14.4 Fax Modem W/WINFAX..$255 
Bus locas Sti‘ aié‘C;ié*CC*CS 279 
Visual Media SCSI seas pee 
Ethernet. reorereenen oo 10 





HPII, IID, HIP, tll, IIIP, IID & IIP+ 


POUT $97 

AMD, 162 
HP Illsi, 4, 4m, 4si, 4simx 

UD eeseeteee 173 

BIND se ceecceeeeet 347 
HP Deskjet 500, 500c, 550c 256K.............. 37 
HpeiLi4L mb. 49 
IBM 4019, 40196 2100. ee eee 107 
IBM 4029 Series 2700 ee eeesessee 93 
Panasonic 4410, 4430, 4420, 4450) 

LEO ee 

ne 163 
NCS 2mb 71 
NEC 90, 2002m0.. 103 
Epson Action Laser II 

OID ese 23/ 

SD... 287 
Ganon LBP4 = 20 ee 10! 
OKI 400-270... 93 


corso: DC4030VL-VLB, 
___ (DE Caching Controller........... 2s 


Adaptec 1542CK- ISA, 


__ §$CSI Controller... 


Adaptec o742T-EISA. a 
_ SCSI Controller... 


_ S 'DEAO-VLB, 2s/t p10. : 


Peer eeeeecercesrercescrs: 





™ SPECIALS 


_CYRIX 
93087. 33 Mathco Processor . $29 


FAX MODEM > 


FREESE EES FEAE REESE SS EERE EE EN SEE RED 


540 MB IDE 7546A 11MS 
access time 256 K-Cache................ 


| MasterGard | 
- : 
a 





INTEL 486 VLB ee 


3VL, 5 ISA Slots, Award Bios, SIS 3 PCI-5 ISA Slots, Intel Mercury Chip Set, 
Chip Set, Ziffsocket, 256 K-Cache Phoenix Bios, Ziffsocket 


456 DA 33... $015 = coo... $1049 
486 DX2-66........ A095 §=— PG 1259 
486 DX W/O CPU... 109 _ Pentium Board W/O CPU ................. 2/9 


MICRONICS 486 VLB 


32 Bit IDEAQ, 2 VL Slots, 


IBM 486 SLC 2/66 


411 Chip Set 


5 ISA. 256 K-Cache = a 2/06. $249 
ot 

MABE-DX83 oninetnnnnennnn $399 486 SLC 2/66 VIB oeeecocccccc- 289 

M486-DX266......... so fees 

M496-DX W/O CPU................ 139 : 


CYRIX 486 VLB 


3VL, 5 ISA Slots, Ami Bios, Opti Chip Set, 256 K-Cache, upgradeable to 486 DX CPU 
486 a ve 219 








: |. _ VIDEO CARDS rl 
SpeedStar24x Isa. max. 1024x768 NI, 72MHz, 24-bit, 167 mi. colors..............$119 

SpeedStarVL  VL-Bus, 16 mil. WinMark, 1MB, 16.7 Mil. Colors, 72MHZ................... 119 

ViperVLB VL-Bus, 74MHz, 2MG VRAM, Weiteck P9000, 60 Million WinMiark o9Crtstsi<Ci;«;*é(‘(<CSl 
Ciusloge  SVGAVLE 1-2. 1VeUpgdabletioc... CC Oo 

All Graphics © 2MG V-RAM MOCK 32 Graphics Chip, 





Ultra Pro 256 Colors, 1280 X 1024 


PoeUPeRPUSEPSGHCGLUCHt sea 28 £8 Secret ecre teeter resi terre vaeririn mas £29 weer vueieeneenenaivei ea ree ries = 


PRC REE READ EAN RRO REED Pep See Te PSGe Sec ee eis racer geen ys fy 


eee e ep eeva ven eugene e WAT SINEES pecs rap ecetecpunpeeeneapuanunes 
Me ecko eeerseneeeeeees 


Pretec eee iecieeeereieen erry re i 


peeeeeieepeetecerrerectre tne re os a 


PED ERU ROADS RPE RD ERR EER EEC ER 
cepbeveevnensen 
CANA SMHS SED NED NAVE ROR CES Sap ES 
Seepeeee aba egee eRe eS 


tuseawe 


we NP NII IMI fee tape tae ie ieee 


AGATE BARRACUDA i MG 


SAME DAY SHIPPING AVAILABLE IF ORDER PLACED BY 2:30 P.M. P.S.T. 
HOURS: MON-FRI 7AM-5:30PM P.S.T. SAT. 10AM-2PM P.S.T. 


Shipping is non-refundable ¢ No cancellations on special order items ¢ 20% Restocking fee on refunds within 30 days © No refunds after 30 days 


Warranty replacement only ¢ All prices final « 





Prices subject to change. ¢ Manufacturer’s part numbers for convenience only. 


Trademarks are registered with their respective companies; 286, 386, 387, 287, 486, SX are trademarks of Intel, Corp. 


THE SIMPLE 
OO) NIN On gO) NB =)3 NT ® 
OMPUTERS AND 
ACKPACK TAPE DRIVES. 





It’s fast. It’s small. It’s reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port tape drive and |Mbps transfer rate, Backpack is the smallest 
on the market. We'd like to tell you why. and fastest parallel port tape drive you can buy. 
With Backpack, tape backup Is quick and simple. Micro Solutions is dedicated to the perfection 
Just plug it into your printer port and It’s ready to of backup technology. 

use. No hardware conflicts, no slots required. One CD-ROM, hard drive, and diskette Backpack 


model fits all IBM PCs, compatibles and portables, 


regardless of CPU speed. drives are also available. Call today for ordering 


information and a dealer nearest you. 
Backpack can store up to 250MB on a tape using 
data compression, is completely QIC80 compatible, Telepnone.S) 2. 2e arc 
and reads QIC40 tapes. With its compact size MicroSolutions | 32 West Lincoln Highway Dekalb, IL 60115 


Call toll free: 800-295-1214 


Circle 185 on Inquiry Card (RESELLERS: 186) 








NEVADA Hard Drives, Memory & CPU 
Sea ? 4 AUGUST Upgrades - Guaranteed 


SPECIALS! Lowest Prices! 


HARD DRIVES COPROCESSORS REDUCED MEMORY PRICING - 20% TO 50% OFF! 


8088 MACHINES: Wii Memory 
: PART# PRICE 


z PART# PRICE MODEL 
AMBRA Enterprise 386, Hurdla 386, Deskpro 386/16 108069-001 $238 
Sprinta 386 (all models) N/A... $93 108069W71 $448 
. $328 108070-001 $398 
TYPE AMBRA Enterprise 486, Hurdla 486, Deskpro 286E; 386-20; 20E; 25; 25E 113131-001 $59 
move ERIE > Sprinta 486 (all models) . $178 113132-001 $208 


STS290A IDE3.5" $228 "$648 Deskpro 3865 113634-001 $278 
sToa7& IDE 3.5" $279 . PS/1 and 386/SX (2121) "92F9935 ... $80 112534-001 $208 
IDE3.5" $478 1. 92F9694.$168 Deskpro 386-20; 25E 113645-001 $278 

ST12550N SCSI $1999 80386 MACHINES: PS/2 30/286;25/286; Adpt Brd 1497259 ... 512K....30F5348 ...$35 Deskpro 386/33/331; 486/25; 
ST31200N SCSI $1598 80387- 16MHz 2MB....30F5360...$80 331;5OL; Systempro 115144-001 $104 
80387-20MHz PS/2 35SX, LS, 40SX,70-£61; 061; 121, Adpt Brd 6450609; 34F3011; 116561-001 $428 


34F3077, 502, 55SX, 655SX, P70, S5LS, 65LS X Station 116568-001 $1458 
i AIA 120 & 130 IMB... 6450603 ....$39  Systempro; Deskpro 116569-001 $279 
aS SF & Gea 2MB ... 6450604 ...$84 Compaq "M" - 129160-001 $188 

PS2 50, 50Z, 55SX, 60, 65SX 2-8MB... 1497259. $198 Deskpro 286N; 386N; 386SX/20; 20N, Portable 486c, Deskpro M , 
83D87-33MHZ $28 2-16MB ... 6450609 .$368 — Systempro LT Series 129160-001, Pro SignialMB 118688-001 $49 
MODEL SPEED 83D87-40MHZ PS/1 Consultant, Essentials & Expert models x43, x44 & PS/Valuepoint 118689-001 $84 
CFA210A 1SMS 83S87-25MHZ (SX) .... $44 all models except Cxx series ANB .... 96F9290 . $194 118690-001 $178 
12MS 83S87-33MHZ (SX) .... $49 16MB ....96F9291 . $638 128877-001 $348 
12MS PS/2 70-A21; A61; B21; B61; PS/1 Consultant, Essential & Expert Prolina 3/25 & 25Z 141738-001 $98 
12MS models x11, x13 & x14, PS/Valuepoint Cxx series] MB 6450603 ... $39 141742-001 $318 
CFA1060S......... 1O60MB 10MS fy telat tie). 2MB ... 6450608 ...$89 —Prolina 4/25si, 4/33, 4/50 141683-001 $94 
TT Yeq oN) 44 PS/2 35SX; LS, 40SX, 55SX; LS, 65SX; ANB ..... 342933 . $178 141684-001 $178 
PS/2 90 XP, 95 XP, P75 (Pairs), 56 57 (all) 76, 77, PS/1 Pro 2123 141685-001 $338 
2MB ... 6450902...$75  Compag Pro Signia 149320-001 $684 
PS2 90, 95 XP, P75 (Pairs) 56, 57, (all) PS/1 Consultant, Essential, Expert 1491.47-001 $1524 
x11, x13 & x14, PS/1 Pro 2123, RS/6000 ..... AMB ... easoiae: $174 DeskPro 5/60, 5/66M 149911-001 $388 
... 6450130 . $338 Prosignia PC Server, 486/33/66 141685-001 $348 
SPEED TYPE PRICE Technologies PS2/2 35SX; LS; 40SX .. 6450129 . $338 149320-001 $698 
15MS_ IDE. $228 Featuring IBM Blue Lightning Processors PS2 70's and 80's -BMB ... 6450605. ae 149147-001 $1498 
14MS. IDE. $274 32 BIT BOARDS ... 2-1 4MB.....34F3077.$225 —Prosignia 5/60 149949-001 $738 
12MS IDE $388 Clock l ert ba} & Clock Triplers (x3) 32 BIT BOARDS ... 4-16MB....34F3011.$318 Proliant 100 5/60 14991 2-001 $1398 
12MS SCSI $538 Simple Chip Replacement (10 minutes) PS/2 80-A21; A31; A6] -.. 6451060. $188 Proliant 2000 4/30, 5/66 149913-001 $2698 
. PS/2 80-041 . IMB... 6450375 ...$78 Proliant 4000 4/50, 5/66 14991 4-001 $5600 

286 (6-16 MHZ) (IBM 486SLC2-SOMHZ} PS/2 80-111; 311; 121; 321; 081; 161 .-- 6450379 ... $94 Compaq Laptop & Notebook Memory 


386SX-16 &20 (X2) (TISXLC2-20/40 MHZ) 4010 RISC/6000(16MB) $768, 4033(32MB) $1598, 4036(64MB) $3298 Concetto 486 AMB $198 8MB $388 16MB $798 
386SX-25 MHZ (X2)....... (IBM-SLC2-25/50 MHZ) IBM Laptop Memory Contura 320, 325 139497-001 $98 
386SX-33 mhz (X2)........ (IBM-SLC2-33/66 MHZO Thinkpad 300, Ambra Treka -. 33G9288 . $128 139498-001 $178 


386DX-16 & 20 (X2) ..... (Tl SXL2-20/40 MHZ) 2 9289 . $368 139499-001 $348 

Fe a Oa ee eee eee Stop: [ S26DK-25 MHZ (Xa... I SK12-25/50 MHZ} * $060878 $358 Contre 4/25CX 146520-001 $178 
is Coe Si19g, | | 386DX-33 MHZ (X2) .... (IBM LGHTNING-33/66) -.. 6060379. $668 146521-001 $338 

flac cea g1age | | 3868%16 MHZ (X3)...... (IBM LIGHTNING- 16/48) -. 5366959. $228 146532-001 $748 

386SX-20 MHZ (X3)....... (IBM LGHTNING-20/60) -. 5366960. $449 SLT/286 110235-001 $75 

iti SCSI $1895 | | 3865x-25 MHZ (K3)...... (IBM LGHTNING-25/75) .. 07G1420 . $208 110237-001 $218 

386DX-16 & 20 (X3) ..... (IBM LIGHTNING-20/60) Thinkpad 700, 700C, 720, 720C .. 07G1421 .$378 — SLT386 118303-001 $79 


386DX-25 MHZ (X3) (IBM LIGHTNING-25/75) 118304-001 $108 


a WESTERN DIGITAL 386DX-33 MHZ (X3) ....._ (IBM LIGHTNING-33/99) Thinkpad 710T, 750, 750C ees os ae 


PS/Note N45SL .... 92F8804 . $108 117081-002 $99 
PS/2 Model N51, Notebook SLC, SX 07G1826 ... $98 117081-004 $178 


ie a5 ee ee MOTHER BOARDS . 07G1827.$188 Lie 386S/20 121125-001 $98 


12MS 3.5"IDE $274 .. 07G1828 . $418 121125-002 $208 


12MS 3.5"IDE $298 Laptop N33SX, L40SX & PSNOTE 182 -.. 79FO999 ... $98 Lie Lite/20, 25, 25C 129769-001 : 138 
2Ms ; AMB....79F1000 . $184 129769-002 208 
apne nee ere Pane aoe 486DX2/ 66 $598 LAOSX, PSNOTE 182 ONLY -..79F1001 . $348 129769-003 $388 


A86DX W/O CPU.....$118 In Touch with Tomorrow | 129769-004 $808 
Quantum (3VL, 3-16BIT, 2-8BIT & ZIFF SOCKET) TOSHIBA Laptop & Notebook Memory nee Dene ri 


We carry a complete line of motherboards, Call with your requirements! MODEL PART# — PRICE 142337-004 $768 
T1000 SE/LE/XE PA8311U —- $29_— Aero 3.3volt 190532-001 $218 
; abe es T1000 SE/LE/XE pants PA8312U —s $73 190597-001 $398 
T2000 / T2000SX hehe PA8317U «$93 
12MS _IDE/SCSI D-RAM CHIPS PeenORIT Goo LE Serius = eras MAJOR LAPTOP & NOTEBOOK MEMORY 
10MS —_IDE/SCSI passisu. sgca OO PART# — PRICE 
AT&T Safari 37650 $148 


10MS SCSI 
DESCRIPTION 150NS 120NS 100NS 80NS 7ONS ipeaears 7 37651 $248 


64X4 $1.95 $2.25 $2.45 : PA2000U $94 Bondwell B-310 23050-09100 $108 
256X1 STATIC : $2.25 PA2001IU «$188 Dec pe 320 Notebook FR-PCIM-BA = $149 
256 X | $1.45 $1.85 $2.40 $3.00 $3.15 $3. PA2002U $358 Pe ae 
256 X 4 $5.45 $5.95 $6.45 $6. PA7I35E $138. yy hres 4 
1MEG X 1 $4.40 $4.90 $6.45 $6. a ele anaes aie SUE eae Soe 7 = 
1MEGX1 STATIC $5.25 PAB308U = $108 Dei N90 & NI25 310-3213 $148 
1MEGX4 $26.00 $29.00 PA8310U «$198 ~ 
2 Hard Drives MFM PAB307U —«§11g.—««:EPSOn'NB-3 Notebook ... A808511 $198 
2 Hard Drives RLL 256X16 VRAM 35.00 38.00 Epson NB-SL/ _ A808771 $168 


Hard and Floppy 1.1 Interleave Pan OU 3108 EPSON 25C Notebook = A808781 $228 


DTC-3280 (Supports 7 drives) Everex Tempo LX, LX20 00160 $98 
rite ope MEMORY BOARDS 7 rainy Slee Bere feng oe ae 
Adaptec 2842 BLK (VLB) ‘ FREE TOSHIBA ‘Ww PA2006U «$118 52587 $238 
Adaptec 1542 CF Bus Mastering BOCA AT PLUS BSN Sephadat fe et PA2007U —«$238 wari yes 
ner eager 16 BIT MEMORY BOARD FOR 286, 386 pm PA2008U $258 NYA $298 

et ail OK - $84.00 2MEG - $150.00 PA2009U = $698 NCR 3120 Notebook 7 3120-K104 $299 


Hard and Floppy w/IO................. $18 AMEG - $238.00 8MEG - $398.00 hae thas ibe NCR 3170 Notebook 3123-K104 $399 
BOCARAM/2 PLUS PA2021V ‘$818 Packard Bell, Magnavox, Mitsuba N/A $108 
For PS/2 2 to 8MB (uses 1MEG SIMMS) PA2003U $125 N/A $198 


2MB-$198 4MB-$268 8MB-$438 PA2004U $198 Panasonic CF170/270/370 CF-BA165 $64 
2-8 MB FOR PS/2 50 & 60, pADOORE kaze. Smiine Noveniener: 2280 ae ee 
2MB $159, 4MB $259, 8MB $489 PASS pes Sanyo 17NB; 18NB & ZEOS MBC-NBMEM2 $98 

pAz012U $208 Sharp 6220 CE-621B $78 

Es aooe. sane Sharp 6640,6781,6681,6785 7 N/A s 98 
Sharp 4700MZ-200 CE-471 $198 

80486 DX-2/50 SIMM MODULES bpp was Sharp 8501 Colorstar .... N/A $398 
80486 DX-2/66 PaB304U $109. Tl Travelmate 2000 25680340011 $78 


80486 SX/25 30 PIN SIMM MODULES PAB3I3U $418.1! Travelmate 3000SX; WINSX 2566996-0001 $88 


80486 SX/33 PTION Tl Travelmate 4000, 
80486 DX/25 $248 PENTIUM 60 256K [S0PIN} a ee ee ere tee AST WINDX/25 SX/16, SX25, DX2/40 2581265-001 $198 


80486 DX/33 PENTIUM 66 1MEGX3 (30PIN) $39 $39 $44 $49 $64 PART# PRICE AVAILABLE $1298 
80486 DX4/100 $748 PENTIUM 90 1MEG X 9 (30PIN) $37 $42 $44 $49 $64 $78 501159-001 $168 Laser Printers Memory 


CPU COOLING FAN AMEG X 9 (30PIN) $144 $148 $158 ee = MODULE IMEG 2MEG 3MEG4MEG SMEG 8MEG 


16 MEG X 9 (36 CHIP) $798 Laneicesae rete abs SONSPO0S | 9734 “Conon IBPA; Allie Bide sc: $108. $148 


72 PIN SIMM MODULES BRAVO 3/33'S 500962-001 $88 Epson Action Loser I, 8000... $168 $288 
512X36 2MEG (72 Pin) $78 $84 $98 500962-002 $348 pson + 6000 and many more 
PCMCIA 2.0 SRAM 1X36 AMEG (72 Pin) $169 $174 $248 BRAVO NB486 Sigg. EpeomAction taser (0008 TH) 
2X36 8MEG (72 Pin) $339 $348 $398 $793 —-*Fuiitsu 7100 & 7200 : $199.. $279 
AX36 16MEG (72 Pin) $648 $664 $738 ADVANTAGE PRO 486DX/33;SX/25, BRAVO HP Deskjet 500, 500C and 550C......$38 (256K) 


512K $98 00 | 8X36 32MEG (72 PIN) $1475 $1575 LC 4/258; 33; 338; 50D; 4'66D 500987-001 $88 


HP 3, 3D, 3P, 2P, 2Ps 
16X36 64MEG 72 PIN 2950 , 3D, 3P, 2P, 
, Soe tos Sag. HP Laser Jet 4, 111Si, XL300, 1200C ... $84 


IMB = $148.00 PREMIUM 386/25; 33; 33T I pele . ee 40196 (3.5MB) .... $114 


2MB = $188.00 CPU DOUBLERS oe 500760002 $48 


ADVANTAGE 486/25; 33;33P;SX20, BROVO 4/33; 486/25; 

PREMIUM 4/25; 33TE, SE 4/33 $84 
$84 : 

ADVANTAGE 486/25;33;33P;SX20, POWER PREMIUM 3/33,4 33; 335; Solesoay Pye opr 

50D;46D; PREMIUM 386/33TE, 486/25;E; 25TE; 33; 33TE; PREMIUM II 386/ lease 50 

25; 33, 486/33, 486SX/20 a = ; 

PREMIUM SERVER SE 4/33 $178 ‘anasonic 4455 

Cx486DRx?2-33/66 8MB —500780-001 $330 Tosibo Rape likes 


AST LAPTOP wee sees 
Cx486DRx?- 16/32 POWER-EXEC 3/25SL, 3/25SL-CEL cin” IS 


CxA86DRx2-20/40 $768 @eeeeeoee0ede “CACHE ‘MEMORY e 


CxA86DRx2-25/50 POWER-EXEC 4/25SL $178 icc: Seat ee 15ns 20ns 25ns @ 


Cx4B6SRx?-25/50 PREMIUM EXEC 286,386SX/20;25;25C S168 2 8B 495 445 3.95 ey ae eae gee 


2. 32x8 7.95 675 6.55 6x4 6.95 5.45 4.95 
Cx486SRx?-20/40 BRAVO NB486 $198 4x1 10.95 6.05 5.95 128x8 28.00 28.00 


$848 ©. S'S 10:6 00'S 0:9. 0:2 © O:Ore. 60/601 O'S 0.019) 9:8 


NEVADA 


COMPUTER | 





Circle 184 on Inquiry Card. 


With Backpack’s unique printer port connection, 
family support has never been easier. 





Adding additional storage to your IBM directly to the backpack drive, you don't have 

, to disrupt your print operations. With the 
backpack family of diskette, hard, tape or 
CD-ROM drives, you can easily transport 





compatible, laptop or notebook has never 








been easier. The backpack® family of no-slot 
drives plugs directly into your parallel 
printer port to provide you with additional your information wherever you go—just plug 
storage instantly. Using them one at a 
time, or daisy chaining up to four together, 4 
there are no interface cards to install so ’ 
you don’t have to open the cabinet of your 


computer. And because your printer attaches enjoy the new member of the family. 


backpack into the parallel printer port of any 
IBM compatible or portable. And, of course, 
all backpack drives work with Windows™ With 
backpack, there’s no hassle. Just sit back and 


Just plug and play. 
It’s the no-hassle approach 
to additional storage. 


MicroSolutions 





132 W. Lincoln Hwy. DeKalb, Illinois 60115 Telephone 815.756.3411 FAX 815.756.2928 
Call Toll Free 800.295.1214 


Circle 187 on Inquiry Card (RESELLERS: 188). 











MOTHER BOARDS 


WHY SETTLE 
FOR LESS? 


3860X-33-256K CACHE W/CPU 
3860X-40-64K CACHE W/CPU 
3860X-40-256K CACHE W/CPU 
486SX-25-64K CACHE W/CPU 


1X9 rons $45 
a 


SINM- SIPP MODULES 


4MB X 9-B0NS SIMM-PC .... 155 256K X9-100NS SIMM . 13 1MB X 9-70NS SIPP . 
4MB X $-70NS SIMM 256K X 9-80NS SIMM.. 14 1MB X 9-60NS SIPP “4 


FACTORY NEW - 1-5 YEAR WARRANTY 


FACTORY NEW - 2 YEAR WARRANTY ELS & LPS 
5 YEAR WARRANTY ON P DRIVES 4860X-33-54K CACHE W/CPU 


20MB 1 5° 
3 nl oo cine cs 1 YEAR WARRANTY ON 2.5" DRIVES 4860X-33-258K CACHE W/CPU 


12GB M2694ESA 10MS 35° CAPACITY MN SPEED size price | 4860%-50-256K CACHE W/CPU 
21GB M2654S 12MS. FH 127MB ELS127A 17MS 35X1" $189 | OCHAM 
452MB ST3550A 170MB LPS170A 17MS 3 5X1" 195 | JAGUAR 3860X-40 6-ISA, 8-30P 
SHOMG STIESSA 16MS 35X1" 285 | 486SX-25 6-ISA, 3VLB DCA CACHE 8-30 
10MS_35X1" 385 | gascy 33 BISA. 3VLB, DCA CACHE, 8-30P 
452MB ST3550N SCSI-2 4B6DX-40 6-ISA, 3VLB, DCA CACHE, 8-33P 
oue ene 4860X2-66 6-1SA, 3VLB, OCA CACHE, 8-30P 
135GB8 ST41600N PENTIUM PC! BOARDS 
12GB ST11200N SCSI-2 MICROWICS MSPL Pientium 6OMHZ 5-ISA, 3-PCI, 256K, 4-72P, IDE. 1/0 
12GB ST31200N AIR SOMHZ, 4-EISA, 2-PCI, SCSI, IDE, 10 
12GB ST41200N PENTIUM VESA BOARDS 
TYAN SOMHZ, BISA, 3-VESA, 256K UP TO 2MG 


130MB ST3145A 
128MB ST9145AG 
260MB ST3290A 
340MB ST3391A 
209MB ST9235AG 


WE 
SERVE YOU 
BETTER 


127MB ELS127S 17ms 
170MB_LPS170S 17MS 
340MB LPS340S 16MS 
540MB LPSS40S SCS!-2 10MS 
10GB P1080S SCSI-2 
12GB P1225S SCSI-2 


18GB P1800S SCSI-2 @ U.S. LEADING SOURCE OF HIGH 


21GB ST42100N SCSI-2 
21GB ST42400 SCSI-2 


36GB ST43400N SCSI-2 

17GB ST11900N 

17GB ST11950N SCSI-2 

21GB ST12550N SCSI-2 

22GB ST12400N SCSI-2 

41GB ST15150N-W 8MS 
90GB ST410800N-W 11MS 


WESTERN DIGITAL 


FACTORY NEW - 3 YEAR WARRANTY 


212MB WD1210 12MS 3 5X1" 
250MB WD2250 14MS 3 5X1" 
270MB WD1270 11MS 3 5X1" 
340MB W02340 12MS 3 5X1" 
420MB- W02420 13MS 3 5X1" 
540MB WD2540 11MS 3 5X1" 


@ | 


FACTORY NEW - 5 YEAR WARRANTY 
$csi 
10GB C2247 
21GB C2490 


10MS 35° 
89MS 35" 


PS 2 HARD DRIVES 


PS/2 50, 502, 55SX, 60, 70, 80, P70 
INTERNAL DRIVE KITS - May be used as a 
high performance replacement or to co-exist 
with the original IBM drive. Compatible with 
DOS 3.3, 4.01, 5.0, OS/2, 2.0 and Novell. 
Includes IDE or SCSI-2 microchannel control- 
ler, hard drive, mounting kit, ribbon and 
power cable, manual, and hardware. 

125MB 15MS IDE 

200MB 15MS IDE 

340MB 13MS IDE 

340MB 13MS SCSI 

512MB 12MS IDE 

512MB 12MS SCSI 

1.2GB 12MS SCSI 


VER 790, 930 
TION/POWER- 


30 ue h, iekane 


16MB ‘4010 

32MB 4033 

64MB 4036 
As/eaee POWERSERVER 950 
RS/6000 POWERSTATION/POWER- 
Hi it 340, 340R, 350, 350R, 580, 


‘16MB 4010 
32MB 4033 
64MB 4036 
128MB 4092 
arses ra eneren: 
ERVER 220 SER’ 
4MB Moe 
8MB 7363132 
AMBRA HURDLA 386SX or 
386 as ENTERPRISE 386 


Pe! 


486, FULLSIZE DX2 486, 
PLLSIZE DX2 66, 486, muLLstee 
8X25, 486, FULLSIZE 'SX33, 486 
4MB 
16MB 
PC AT, XT/286 
2-16MB AT ABOARD! 
4-16MB AT ABOARD! 
8-16MB AT-ABOARD! 
PS/1 286 MODEL 2011 
5§12KB 1057035 
2MB 92F9935 
PS/1 386 MODEL 2121 
92F9935 
one oeroeos 
PS/1 ADVISOR MODEL 2133-M40, 


MODE x 
PS/t CONSULTANT MODEL 2133- 
G46, MODEL 2133-649, M 

2, MODEL  2155- G72, 
MODEL 2 2155-682, MODEL 2168- 


MODEL 2168-G87 
PS/1 ESSENTIAL moveL 2133-W42, 
0 21. MODE aioe. 
atts -W6 67, MODEL 
2168-W52, 


RT MODEL 2133-845, 
MODEL 2133-847 55: 


PS/1 CONSULTANT MODEL 2133- 
3 MODEL 2133-613, MODEL 


2155-G14 
PS/1 Mag thle MODEL 2133- mil: 
MODEL 2133-W13, MODEL 2 


DE 

wi4 
PS/1_ EXPERT MODEL 2133- 
MODEL 2133-813, MODEL 2155- 

1MB 6450603 

2MB 6450608 

4MB 6450128 

8MB 7363132 


CALL FOR LATESTSUPER PRICES 7 -800-45 7-6937 


FOR MEMORY PRODUCTS NOT LISTED — CALL FOR PRICES AND AVAILABILITY 


7345S SCSI-2 12MS 
MXT540S 8MS 
MXT1240S SCSI-2. 8MS 


1 YEAR WARRANTY ON 2 5” 
SUPERFAST SCSI 
126MB IDE MK1522FC 
213MB IDE MK2224FC 
213MB SCSI MK2224FB 
340MB IDE MK2326FC 
524MB IDE MK2428FC 


PS/2 MODEL 25, 30, 30-286 
INTERNAL DRIVE KITS - Includes controller, 
drive, mounting kit, cables and hardware. 
Supports DOS 5.0, Windows 3.1 
125MB HARD DRIVE KIT 
200MB HARD DRIVE KIT 
MICROCHANNEL CONTROLLER 

IDE 

SCSI-2 
IDE CONTROLLER supports all internal IDE 
drives. Zero slot installation for mode! 50 & 
502. 
SCSI-2 CONTROLLER supports 7 internal or 
external SCSI drives, CD Roms & Tape Bac- 
kups, with 7 year warranty! Both support DOS. 
5.0, Windows & O0S/2, compatible with exist- 
ing IBM drive and controllers. 


PS/1 CONSULTAN! MODEL 2133- 
G43, MODEL 2155-644 

PS/1 apples MODEL 2133-W43, 
MODEL 2155-W44 

+ a EXPERT MODEL 2133-843, 


MODEL 2155 
PS/VALUEPOINT 6384 SYSTEM FOO 
] 84 SYSTEM 


4MB 96F290 
16MB 96F9291 


fei CONSULTANT MODEL 2155- 


PS1 ESSENTIAL MODEL 2155-W76 
PS/1 EXPERT MODEL 2155- me 
16MB 96F9291 


pe/2 mo 
PS/2 MODEL 90 XP 4 
PS/2 MODEL 95 XP rH 
2MB 6450902 120 
4MB 6450128 195 
8MB 7363132 435 


PS/2 MODEL 53, 53LS 
4MB 6450 0128 195 
8MB 7363132 435 
PS/2 MODEL 25/286 006, 036, G06, 
836, » Ese MODEL 30/286 £01, E21, 


ee '16MB AT ABOARD! 

4-16MB AT ABOARD! 

8-16MB AT ABOARD! 
2MB 30F5360 


PS/2 mop EL 35 LS, SX 

PS/2 MODEL 408X 
1MB 6450603 
2MB 6450604 
4MB 43F2933 
8MB 6450129 


PS/2 MODEL 50 021 
PS/2 MODEL 502 031, 061 
PS$/2 MODEL 60 041,071 
1-16MB 6450685 
2-16MB 6450609 
4-16MB 6450609 
1MB 6450603 
2MB 6450604 
4MB 34F2933 
PS/2 MODEL 55LS 
PS/2 MODEL 55SX 031, 041, 


Psd MODEL 658X 
2-16MB 6450609 
4-16MB 6450609 

2MB 6450604 
4MB 34F2933 


PS/2 MODEL 70 061, 081, 121, 
Pg MODEL 80 071 


34F3077 
34F3011 
6450603 
6450604 
3461622 
6450129 
6061622 


PS/MODEL 70 A16, A21, A61, 
A81, oat B61 


34F3077 
34F3011 
6450603 
6450604 
3461622 
6450129 
6061622 


ALL CREDIT CARDS ARE VERIFIED FOR FRAUDULANT USE. HOURS: M' 


WELCOME. P.0.'S ACCEPT 
TRADEMARKS ARE THE PROPERTY OF THEIR MESPECTIVE OWNERS. ALL MEMORY P 


Corre 


FACTORY NEW - 1 YEAR WARRANTY 

of 

170MB CFA170A 

210MB CFS210A 

340MB CFA340A 

420MB CFS420A 
CFAS40A 


17MS 3 5X1" 
12MS 3 5X1" 
14MS 3 5X1" 
14MS 3 5X1" 
JOMS 3 5X1" 


170MB CFA170S 13MS 
340MB CFA340S 13MS 
540MB CP30540SCSI-2  10MS 
10GB CP1060S SCSI-2. 10MS 


MICROPOLS 


FACTORY NEW - 5 YEAR WARRANTY 


10GB 2210A 
1 75GB _2217A 
scsi 

10GB MC2210 
12GB MC4110 
12GB MC 1598 
16GB MC1908 
1 75GB MC2217 
20GB MC1548 
21GB MC 1926 
36GB MC 1936 
41GB MC4410 
90GB MC1991 


dfifgtiltlal! 


FACTORY NEW FULL WARRANTY 
DISK DRIVES FOR POWER USERS 


10MS 35° 
1OMS 3.5" 


535MB OSP3053L 9 5MS 
10GB DSP3107L 

10GB VP3107 

13GB DSP3133L 

16GB DSP3160 

21GB DSP3210 

22GB VP3215 

35GB OSPS5350 

40GB DSP5400 

43GB SP3430 


34F3077 
34F3011 
6450603 
6450604 
3461622 
6450129 
60616622 


34F3077 
34F3011 
6450603 
6450604 
3461622 
6450129 
6061622 


34F3077 
34F3011 
6450603 
6450604 
3461622 
6450129 
6061622 
PS/2 MODEL 95 XP 486 
9595 OMF, 9595 OMG, 9595 il 
4MB 6451158 
8MB 6451159 


PS/2 MODEL N51 SX 
2MB 07G1826 
4MB orateey 
8MB 0761828 
PS/2 SERVER 95 9595 OPT 
$585 1NG, 9595 INT 
5 ARRAY 9595 
595 3PG 
Mbt cl (PENTIUM), 


8MB 6451159 
16MB 3263720 


PS/VALUEPOINT 6384 SYSTEM COO 
Lr SYSTEM C20, 6384 SYSTEM 


2MB 6450608 

4MB 34F2933 

8MB 6450129 
PS/VALUEPOINT 6381 SI SERIES 
FOO, F30, F50, MOO, M30, 
m50, wob, w30, w50 

4MB 73G3131 

16MB 6061622 
PS/VALUEPOINT 6382 


SYSTE 

Cea EMT 6384 

PS/VALUEPOINT 6387 
2MB 6450902 
4MB 6450128 


8MB 73G3132 
16MB 6061622 


RS/6000 hig he aa 
SERVER 250 — PC) 

4MB 6450128 

8MB 73G3132 

16MB 60G1622 

32MB 


VALUEPOINT P60D 6384 189 
4MB 73G3131 
8MB 7363132 
16MB 6061622 
32MB 


VALUEPOINT P60D 6384 199 
4MB 73G3131 
8MB 73G3132 
16MB 6061622 


XSTATION 120 


1MB 6450603 
2MB 6450604 


9:30-6:30 10:00-3:00. ORDERS FROM ANYWHERE IN THE USA OR CANADA. CALL FOR CURRENT PRICES 
AND VOLUME DISCOUNTS. PRICES AND AVAILABILITY SUBJECT TI ORANGE, ORDER LiNeS OPEN 6 ANS yiitaey ORDER $50. 
IGHT $18.00 - COD ADD $4.00. PA RESIDENT: ES TAX. P ID_OR opie ON. ALA RETURNS REQUIRE RMA#¥ 4 


Lua 2000 oe NIES — SUBJECT TO APPROVAL. ALL MEMORY 
100% GUARANTE ED AND COME WITH LIFETIME yi gl ERCeeT 30 DAY WARRANTY 


OCEAN 6OMHZ. 8-ISA, 2-VESA, 256K, HEADLAND 
AIR GOMHZ, 7-ISA, 3-VESA, 256K, IDE/10 
QREEN PC BOARDS 

OCEAN DX2-50 6-ISA, 3-VESA, DCA CACHE 
FORTRESS 4860X2-66, 7-ISA, 3-VESA, 256K 
OCEAN OX2-66, 6-ISA, 3-VESA, 256K, IDE. 1/0 
18M - 66MHZ AT 32MHZ PRICES 


4MB X 9-60NS SIMM 
ae X neo CHIP SIMM 256K X 9-70NS SIMM .. 15 256K X 9-100NS SIPP 
256K X 9-B0NS SIMM . . 


1MB X 9-80NS 3 CHIP SIMM . . 
1MB X 9-80NS 9 CHIP SIMM .. {MB X 8-80NS SIMM |... 
1MB X 9-70NS 3 CHIP SIMM . . 


256K X 9-80NS SIPP ... 
256K X 9-70NS SIPP ... 
256K X 9-60NS SIPP ... 


ISA 486SLC-66. 7-ISA, 16K, 8-30 PIN SIMMS 

VESA 486SLC-66 7-ISA, 3-VESA, 16K, 8-30P 
AMERICAN DIGICOM 

486SX-25 ISA 128K 

4860X2-66 ISA 128K 

4860X-33 VESA 256K 

4860X2-66 VESA 256K 

MICE Made in U.S.A. 

MINI 4860X-33 5-ISA, 3-ELSA, 2VBL, 256K,8-30P, ZLF 
MINI 486DX-50 5-ISA 3-EISA,2-VELB 256K 8-30PZLF 
MINI 4860X2-66 5-ISA, 3-EISA, 2-VLB, 1 MEG, 8-30P. ZIF 
EISA2 486DX-50 6-EISA 2-ISA 512K, 16-30P, ZIF 
SUPER 486DX2-33 8-EISA 1-VLB 256K, 16-30P ZIF 
SUPER 486DX2-50 8-EISA 1-VLB 512K, 16-30P ZIF 
SUPER 486DX2-66 8-EISA 1-VLB 1MEG, 16-30P ZIF 
ALR. Made in U.S.A. 

486SX-25 8-ISA, 3-VESA 256K 8-30P, ZIF 

4860X2-33 8-ISA, 3-VL 256K 8-30P ZIF 

4860X2-66 8-ISA, 3-VESA 256K 8-30P. ZIF 

4860X2-66 7-ISA, 2-VESA 256K, 8-30P, IDE, SCSI, 1/0 
4860X2-50 8-ISA, 3-VESA 256K, 4-72P, ZIF 
4860X2-66 8-ISA, 3-VESA 256K. 4-72P, ZIF 

VEGA Made in U.S.A. 

486SX-33 8-ISA. 3-VESA, 256K. 8-30P. ZIF 

4860X-33 8-ISA. 3-VESA, 256K.8-30P ZIF 

4860X-56 8-ISA. 3-VESA. 256K. &-30P. ZIF 
4860X2-66 4-PCI, 5-ISA. 3-VESA. 256K. ZIF 
4860X2-66. 8-ISA, 3VESA. 256K. ZIF 

MICROMCS (U.8.A.) 

JX-30 4860X2-33 8-ISA, 2VESA IDE . 4-72P 

JX-30 4860X2-66 8-ISA, 2VESA IDE . 4-72P 

EISA-3, 486DX-33 8-32, 256K, 472P 

EISA-3, 4860X-66 8-32, 256K. 4-72P 

M4P 486DX2-66 6-ISA, 3-PCI, 256K.4-72P. GREEN 
M5PI, PENTIUM, 60MHZ, 5-ISA, 3-PCi. 256K. 4-72P. IDE. 
MYLEX (U.S.A.) 

4860X2-66 256K MULTI 1/0 

4860X-50 EISA 256K MULT! 1/0 

4860X2-66 VESA 64K MULTI 1/0 

4860X2-66 EISA/VESA 256K MULT! 1/0 

AMI Made in U.S.A. 

S-VOY 486DX-33, 7-ISA, 2VESA. 256K. 8-30P. IDE 
S-VOY 486DX2-66 7-ISA, 2VESA, 256K. 4-72P, IDE 
ENT-IV 486DX-33 8-EISA,2-VESA 256K. 16-30P 

ENT-IV 486DX2-66 8-EISA, 2 VESA. 256K. 16-30P 
S-VOY 4860X2-66. 5-ISA, 2PCI. 256K. 8-30P. SCSI. IDE 


XSTATION 130 
1MB 4201 
1MB 6450603 
2MB 6450604 
4MB 34F2933 
—e 386SL 


PS/2 MODEL CL57 SX THINKPAD 
700, 700C, 720, 720C 
4MB 0761420 
4MB 07G1420 
8MB 0761421 
8MB 0761421 
PS/2 MODEL ee PS/NOTE 182 
2MB 79F0999 115 
4MB 79F1000 
8MB 79F1001 
PS/2 MODEL N33SX 
2MB 79F0999 
4MB 79F1000 
PS/2 MODEL N51 oer $x 
2MB 07G1827 
4MB 07G1827 
8MB 07G1828 


PS/NOTE 2141 N82 
2MB 


PS/NOTE N45 SL 

2MB 92F8857 
PS/NOTE 2618 C45, E35, M40, 
THINKPAD 350, 350C 

4MB 79F1000 

8MB 0761828 

16MB 60G0379 


porate PS/2 MODEL P70 031, 


2-16MB 34F3077 
4-16MB 34F3011 
1MB 6450603 
2MB 6450604 
4MB 34F2933 
PORTABLE PS/2 MODEL P75 
2MB 6450902 
4MB 6450128 
THINKPAD 300 
2MB 3369288 
8MB 3369289 
THINKPAD 500 
4MB 8189098 
8MB 8189099 
THINKPAD 750, 750C, 
750CS, 750P 
4MB 0761420 
8MB 0761421 
16MB 6665109 
THINKPAD 710T 
2MB 53G6958 
4MB 53G6959 
8MB 53G6960 


CONTURA 3/20,3/25,3/25C 
2MB 139497001 
4MB 139499001 
8MB 139499001 
CONTURA 4/25,4/25C, Sa 
4MB 146520001 200 
8MB 146521001 380 
16MB 146531001 850 


LTE rete PROCESSGR 


117077001 
LTE 206 
1MB 117081001 
2MB 117081002 
4MB 117081003 
LTE 3868/20 
1MB 121125001 


2M 
4MB 121125002 
LTE LITE 20 
2MB 129769001 
4MB 129769003 
8MB 129769003 
16MB 129769004 


N NE W SoNDITION AND RECEIVED WITH 
RS W pty ae shite 0 — 
PRODUCTS ARE THIRD 


DUCTS ARE 
N CPUS AND ONE YEAR WARRANTY ON MOTHER BOARDS. ALL HARD DRIVES ARE MANUFACTURERS WARRANTY ONL 


WORLDWIDE TECHNOLOGIES 437 Chestnut Street, Philadelphia, PA 19106. 


GERE BB 


TEL 

8087 SMHZ INTEL 

8087-2 BMHZ INTEL 

8067-1 1OMMZ INTEL 
80287-6 SMHZ INTEL 
80287-8 BMHZ INTEL 
0287-10 10MHZ INTEL 
80287XL 10MHZ INTEL 
80287 XLT 12MHZ INTEL 
80387SX-16 18MHZ INTEL 
80387SX-20 20HZ INTEL 
80387SX-25 25HZ INTEL 
80387DX-16 16MHZ INTEL 
803870X-20 20MHZ INTEL 
803870X-25 2SMHZ INTEL 
803870X-33 33MHZ INTEL 
60487SX-25 INTEL 
OVERDRIVE Sx DX33 
OVERDRIVE Sx DX25 
OVERDRIVE Sx DX20 
RAPID CAD 

CYAIX 

830870X-16 16MHZ CYRIX 
83087DX-20 20MHZ CYRIX 
83D87DX-25 25MHZ CYRIX 
3087DX-33 33MHZ CYRIX 
830870X-40 40MHZ CYRIX 


FA E 
eSRFRRE 


63S87SX16 16MHZ CYRIX 
83S87SX20 20MHZ CYRIX 
83S87SX25 25MHZ CYRIX 
82S87XL CYRIX 
V0 WEITEK 

3167-33MHZ WEITEK 
4167-25MHZ WEITEK 
4167-33MHZ WEITEK 


uv 

287-8 BMHZ IIT 
2087-10 10MHZ IT 
2C87-12 12MHZ IIT 
2C87-20 20MHZ IT 
3C87-16 16MHZ IIT 
3C87-20 20MHZ IIT 
3C87-25 25MHZ IIT 
3C87-33 33MHZ IIT 
3C87-40 40MHZ IIT 
3S87SX-16 16MHZ IIT 
3S87SX-20 20MHZ IIT 
3S87SX-25 25MHZ IIT 
3S87SX-33 33MHZ ITT 


LTE LITE 25,25C,25€ 
2MB 129769001 
4MB 129769003 


8MB 129769003 
16MB 129769004 


LTE LITE 4/25,25C,33C 
4MB 142337002 
8MB 142337003 
16MB 142337004 


PAGEMARQ 20 
2MB 126359001 
4MB 126360001 
8MB 126361001 
16MB 126362001 


PAGEMARQ 15 
4MB 126360001 
8MB 126361001 
16MB 126362001 


PROLINEA 3/258 ,3/252S 
2MB 141738001 
8MB 141742001 


PROLINEA byt tk ha sla 
1MB 14168 
2MB 141683001 
4MB 141684001 
8MB 141685001 


a re SERVER 
688001 
118689001 
118690001 
128877001 
149320001 
149147001 


SLT/286 
1MB 110235001 
4MB 110237001 


SLT 3868/20 
1MB 118303001 
2MB 118304001 
4MB 118305001 


POPRTABLE II! 
512K 107331001 
2MB 107332001 
2-6MB 107811001 
16BIT 107808001 


gare 386 
1007651001 
AmB 107653001 
4MB 107654001 
32BIT 107707001 
aie hog 5/66M 
149911001 
149949001 
149912001 
149913001 
149914001 


PORTABLE 486C 
2MB 118689001 
4MB 118690001 
8MB 128877001 


DESKPRO 286 
2MB 


0-16MB 
DESKPRO 286/8,286/12 
512K 113012001 
0/16MB 


DESKPRO 286N 
1MB 118688001 
4MB 118690001 
0-16MB 
pial 286E 
113012001 
113131001 
113132001 


DESKPRO 386 

1MB 108071001 
108067001 
108069001 
108070001 
10807-72 
108071001 
108072001 
149913001 
149914001 


118688001 
118689001 

B 118690001 
0-12MB 118700001 


IN 14 DAYS 
ORDERS 
PARTY. ALL 


Circle 191 on Inquiry Card. 


1MB X 9-70NS 9 CHIP SIMM . . 
1MB X 9-60NS 3 CHIP SIMM . . 
1MB X 9-60NS 9 CHIP SIMM 

1MB X 9-53NS 9 CHIP SIMM CALL 
16MB X 9-70NS SIMM 





256K X 1-60 NS 
256K X 4-100NS 


256K X 4-60NS 


oe 


=Oo 
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INTEL CPUs 


are 3868 
113633001 
113634001 
113545001 
112534001 


peaerae 386/16 
108071001 
108069001 
108069001 
108071001 
108072001 
108070001 
108070001 


DESKPRO 3868/20 
1MB 118688001 
2MB 118689001 
4MB 118690001 


DESKPRO 386/20 
1MB 113131001 
4MB 113132001 


DESKPRO 386/25 
1MB 113131001 
4MB 113132001 


DESKPRO 386/20E 
1MB 113644001 
4MB 113645001 
1MB 113131001 
4MB 113132001 
1-9MB 113644001 
4-12MB 113645001 


DESKPRO 386/25E 
1MB 113644001 
4MB 113645001 
1MB 113131001 
4MB 113132001 


DESKPRO 3/251,3/331 
512K 141236001 


DESKPRO 386/33 
2MB 115144001 


peste? fetta e 
aMB 11651001 

32MB 116568001 

6SOCK 116569001 


DESKPRO 486/33L 
2MB 115144001 
8MB 116561001 
32MB 116568001 
6SOCK 116569001 


DESKPRO 486/25 
2MB 115144001 
8MB 116561001 
32MB 116568001 


DESKPRO 486/50L 
2MB 115144001 
8MB_ 116561001 
32MB 116568001 


DESKPRO 386/25M 
1MB 118688001 
2MB 118689001 
4MB 118690001 
8MB 128877001 
8SOCK 129160001 


DESKPRO 486/33M 
1MB 118688001 
2MB 118689001 
4MB 118690001 
8MB 128877001 
8SOCK 129160001 


DESKPRO 4868/16M 
1MB 118688001 

2MB 118689001 

4MB 118690001 

8MB 128877001 
8SOCK 129160001 


1MB X 8-70NS SIMM . . 
4MB X 8-80NS SIMM . . 
4MB X 8-70NS SIMM . . 
1MB X 9-100NS SIPP . . 
1MB X 9-80NS SIPP . . . 


256 X 36 - 1MB 
512 X 36- 2MB 
1X 36- 4MB 
2X 36- 8MB 


49 4X 36 - 16MB 


1MB X 1-100NS 


‘DESKPRO 4868/25M 
1MB 118688001 

2MB 118689001 

4MB 118690001 

8MB 128877001 
8SOCK 129160001 


DESKPRO 286N 
1MB 118688001 
2MB 118689001 
4MB 118690001 
3SOCK 118700001 


DESKFRO 386N 
118688001 
118689001 
118690001 
118700001 


DESKPRO 3868/20N 
1MB 118688001 
2MB 118689001 
4MB 118690001 

3SO0CK 118700001 


SYSTEMPRO 
2MB 115144001 
8MB 116561001 
32MB 116568001 
6SOCK 116568001 


SYSTEMPRO/LT 386-25 


1MB 118688001 
2MB 118689001 
4MB 118690001 
8MB 128877001 
8SOCK 129160001 


SYSTEMPRO/LT 486-33 


1MB 118688001 
2MB 118689001 
4MB 118690001 
8MB 128877001 
8SOCK 129160001 


SYSTEMPRO/LT 4868-25 


1MB 118688001 
2MB 118689001 
4MB 118690001 
8MB 128877001 
8SOCK 129160001 


SYSTEMPRO/XL 4868/50 


16MB 136816001 
32MB 136817001 


64MB 
128MB 13918001 


DESKPRO | SERIES S/26i, 


3/331, 4/25, 4/331, 4/661 
512K 141236001 
1MB 18688001 
2MB 118689001 
4MB 118690001 
8MB 128877001 


ort 


1MB 118688001 
2MB 18689001 
4MB 118690001 
8MB 128877001 
2-64MB 118689001 


TOSHIBA 


— T100X 
PCPA2016U 
PCPA2017U 


PCPA8311U 
PCPA8312U 


B PCPA8311U 
PCPA8312U 
PCPA2001U 
PCPA2002U 


Seagvuevuvvgens 
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es8833E exe 
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QUALITY MEMORY PRODUCTS 


@ WORLD'S LARGEST MEMORY 
SELECTION 


@ EXPRESS DELIVERY, GROUND 
OR OVERNIGHT 


© LIFETIME WARRANTY 48 HOUR 
REPLACEMENT 


@ 14 DAYS MONEY BACK 
GUARANTEE 


@ BUY WITH CONFIDENCE FROM 
AN ESTABLISHED COMPANY OF 
5 YEARS 


@ GOVERNMENT - EDUCATIONAL - 
HEALTH AND FORTUNE 2000 P.0.s 
ACCEPTED 


© CALL US FOR PARTS NOT LISTED 


@ PROFESSIONAL ADVICE AND 
SUPPORT 


e CALL US FOR AN INSTANT PRICE 
MATCH 


© OVER 120,000 SATISFIED 
CUSTOMERS. YOU CAN DEPEND 
ON US 


@ WANG APPROVED x9 SIMMS 
@ VOLUME DISCOUNTS AVAILABLE 


© MASTERCARD, VISA, DISCOVER 
AND AMEX WELCOME - 
NO SURCHARGES 


@ MEMORY AVAILABLE FROM 
APPLE TO ZENITH 


e WE CARRy OVER 5000 MEMORY 
PRODUCTS. IF YOU DON'T SEEIT, 
CALL 


XPRESS ORDER LIN 


1-800-457-6937 
FOR ORDERS ONLY 


T1000XE 
1MB PCPA8311U 
2MB_ PCPA8312U 
Bl 71900 
PCPA2012U 
PCPA2013U 


1MB PC18PA8316U 
PCPA2000U 
PCPA2001U 
PCPA2002U 


1MB PC18PA8316U 
PCPA2000U 
PCPA2001U 
PCPA2002U 


OOOSXE 
2MB PCPA2000U 
4MB PCPA2001U 
8MB PCPA2002U 

T2200SX 
2MB_ PCPA2000U 
4MB PCPA2001U 
8MB PCPA2002U 


T3300SL 
2MB_ PCPA20006U 
PCPA20007U 
PCPA20008U 


PCPA2003U 
PCPA2004U 
PCPA2005U 


PCPA2003U 
PCPA2004U 
PCPA2005U 


B PC13PA8306U 
B PC8PA8302U 
B PC3PA7135E 


PC9PA8340U 
PC9PA8341U 


2MB PC15PA83008U 
PC15PA8310U 


200 

3MB PC6PA7137U 

T32008X 
2MB PC12PA8307U 
4MB PC12PA8309U 

T3200SXC 
2MB_ PC19PA8318U 
PC12PA8319U 


PC7PA8301U 


PCPA8304U 
PCPA8313U 


PCPA8304U 
PCPA8313U 


PCPA8304U 
PCPA8313U 
PAGELASER 6 
2-4MB NB0090 
4MB NB0100 


2 rte BOARDS 
EXP BOARD 





INTERNATIONAL ORDERS WELCOME 
@ 215-922-0050 International Order Line 
@ 215-922-4640 Technical Support 

@ 215-922-0116 FAX - Domestic = international 
@ 800-457-6937 Order Line — TOLL FREE 
@ 800-636-6792 Government Universities Fortune 2000 


@ Dedicated to Servin 


Purchasing Agents Worldwide 


@ Pre-Approved Open Accounts for all Fortune 2000- 
Government-Universities and Educational Institutions. 
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(408) 734-1290 © FAX 


custom 


+t 


S 





I 


} 


t 


d 


match components and 
make your computer 


’ 


Ni- 


mo 
ripher- 
drives 


als, hard and floppy 


di 


ling fans 
ly. Don 

pay for any of the extras 
mix an 


) 


tive 


ened for efficiency and 
effec 


versatility, each Recortec 
rack mount system 


Rack Mount Systems 
splay cards, coo 


Desi 





compactly houses 

tors, computer pe 

system purchase more 
! 


and power supp 
you don’t need 


cost 
1290 LAWRENCE STATION ROAD © SUNNYVALE 
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Industrial Computers 


ArPrPzO 


ES a PR ee 
INTERNATIONAL, INC. 


2032 Bering Dr. 
san Jose, CA 95131 


Tel.: (408) 452-9200 
Fax: (408) 452-9210 


e 286, 766, 486 ISA / EISA/ VL 
Bus CPU Cards 





¢ Passive Backplanes - 3 Slots to 20 Slots APPRO introduces the most advanced 





VESA Local Bus SBC _ 


1 x 36 & 32 
2X 36 & 32 
4 x 36 

4x8 1x3 


230 BYTE AUGUST 1994 


e Rackmount System 
- 286, 386, 486 ISA/ EISA/ VESA 


¢ Rackmount Monitors 
-10, [4 and 20 


e Rackmount Enclosures 
- Up to 20 Slots & 500W PS 


e Rackmount Keyboard 
- Full travel Drawer Mounted 101 KB 


e Rackmount Hard Drive Enclosure 
- Up to 4 Full Height w/ 600W PS 


e Industrial Desk-Top / Tower Enclosures 
- Up to 20 Slots 


e Redundant Power Supply 


Single Board Computers 


32 bit single board computer (SBC) 
designed for the 16 bit and 32 bit 
VESA Local Bus. It offers a true 32 bit 
computing environment and on-board 
CPU upgrade from 386DxX to 486DX2. 


Plug the BuffPort™ into your PC and printto any parallel 
printer or device. Transfer data from your PC as fast as the 
printer can acceptit, up to 150,000 cps. (Astandard PC parallel 
port is typically limited to about 10,000 cps.) Use the BuffPort 
with the HWP for a 150,000 cps printer sharing system! 


If you have an older printer that does not have an 
high-speed interface, then connect a CPR buffer to the end of 
your printer cable and send from the BuffPort at 100,000 cps. 
The CPR also works as a printer buffer with a standard PC 
parallel port, but would be limited to the PC port’s speed. 


BUFFALO is a registered trademark of Melco, Inc. BuffPort is a trademark of Buffalo, Inc. 








Circle 190 on Inquiry Card. 


System 


SL 6ser. & 4 par. 
SLP 2ser. & 8 par. 
HWP 5 parallel ports 
HXM_ 2ser. & 2 par. 
HXS 4 serial ports 
ASB 5 parallel ports 


Circle 174 on Inquiry Card. 


JDR Microdevices’ 


Sewing you since 197F 


1850 SOUTH 10TH STREET, SAN JOSE CA 95112-4108 


Modular Circuit Technology’s motherboard features a 32-bit 
VESA Local Bus for quick data transfer! The VL Bus enables 
your CPU to share information with 2 other interfaces at 
speeds up to 33MHz. The 32-bit cache architecture allows 
more data per cycle. The VESA Local Bus gives you the 
added advantage of economical upgrades—standard 8 


and 16-bit ISA cards plug right into the motherboard. 


¢ 33MHz Intel 80486DX or 66MHz Intel 
80486DX2 CPU 


e Uses 256K x 9, 1M & 4M x 9 80ns SIMMs 
(OK installed) 


e ZIF CPU socket for upgrades, eight 16-bit 
expansion slots 


e MS-DOS & Windows 3.1 compatible 


) OX ere) 40) 0): Ore ete 


Sug" 


This case features 5 external 

drive slots. Holds 2 floppy, 

Onetape,oneCDROMand -— @, 

aPCMClA interface adaptor. = 

e Drive slots for three external 5-1/4", two external 
3-1/2" and two internal 3-1/2" devices 


e For mini-size motherboards with up to 8 slots 

© 6-1/2'H x 17-14 'W x 16-3/4"D desktop case 

¢ Front panel access to power-on, turbo and reset 
CASE-45 


This 17° monitor combines 
0.26mm dot pitch for reduced 
flicker and crisp, vivid colors. 


e 1280 x 104 resolution: 
0.26mm dot pitch 

e Non-interlaced and 
interlaced modes 

e 110/220 VAC, 50/60 Hz input 


VGA-MON-17N $699.00 


5-1/4" Philips CD-ROM drive 

provides access to a wealth of 

titles and reference material! 

e 8-bit 286/386/486 PC 
compatible card 

e Uses IRQ 3, 4, 5 or 6 & I/0 port 
300x, 310x, 330x or 340x 


¢ 150Kb/sec. transfer; 375ms average access time 


e DESQview 386, Novell 
NetWare & 0S/2 compatible 


MCT-M486VL-33 33MHz 486DX CPU 
MCT-M486VL-66 66MHz 486DX2 CPU 


OverDrive! Processors 


BOXDX20DP-66 
Plugs into 33MHz 486SX or 
486DX OverDrive socket 


BOXDX20DPR-66 $419.95 
Replaces 33MHz 486SX or 486DX CPU 


BOXDX20DP-50 $289.95 
Plugs into 25MHz 486SX or 
486DX OverDrive socket 


BOXDX20DPR-50 $289.95 
Replaces 25MHz 486SX or 486DX CPU —>—g 


BOXSX20DP-50 


$419.95 


$249.95 : Nn 
Replaces existing 25MHz 486SX A 


with 50MHz 486SX2 


14K Internal Fax/Modem 


Designed primarily for laptop and desktop computer systems, Conner hard drives offer 
low power consumption, high-reliability and a low-cost interface. Based on 3-1/2" IDE 
technology, these drives are designed to withstand intense amounts of shock. Each 
features a look-ahead read buffer, automatic head retraction and high-performance 
voice actuated heads. New power saving commands support “Green PC” applications. 


Model # 
CFS-210A 


Capacity Speed Cache 


213MB 14ms 32KB 
343MB 13ms 64KB 





Interface Form Price 


IDE 3-1/2" 229.95 
IDE 3-1/2" 299.95 


CD 


$399.95 
$599.00 


— 2MX36-70 


Special Prices for 
Byte Buyers! 
Good Through 10/31/94 


To receive these special 
prices, you must mention 
key code #1056: 


This card is ideal for - 

diagnosing system. 

boot-up problems 

because itdoes not ~ 

require any software 

to operate. o 

e 286/386/486 PC 
compatible card 

e Displays power-on 
self-test codes 

e Works when software won't boot computer 

e Includes AMI Diagnostics 


PCODE+ 


‘Part# | Size Speed Type Price 


1MX9-80X3 = =—s IMx9 80ns SIMM 49.95 


1MX9-60X3_ 1Mx9 60ns SIMM 54.95 


4MX9-80X9 AMx9 80ns SIMM 169.95 
4MX9-60X9 4M x 9 60ns SIMM 


16MX9-70X9 i6Mx9 70ns SIMM 779.00 
1MX36-70 iMx36 70ns SIMM 199.95 
2M x 36 70ns SIMM 379.95 


4MX36-70 4M x 36 70ns SIMM 749.00 


These cards feature a jumperless design, so that | : 

software can automatically configure the card! | | 

e 8/16-bit 8088 & : ye Pree ay 
286/386/486 PC oe | Pete 
compatible card % ee 

¢ Thin net version includes BNC connector; 
10BaseT version uses RJ45 connector 


MCT-10B2 Card with Thin Net BNC connector only ... $49.95 
MCT-10BT Card with 10BaseT RJ45 connector only .. $49.95 


Put a 5-144" and 3-1/2" 
floppy in one slot! ’ 


¢ Supports 1.2Mb/360Kb “© 
5-1/4" & 1.44Mb/720Kb 
3-1/2" diskettes 


e 5-1/4" half-height drive 


FDD-COMBO 
FDD-1.2 1.2Mb 5-1/4" Floppy drive 
FDD-1.44A 1.44Mb 3-1/2" Floppy drive 


PC PRODUCTS 
= AND ELECTRONIC 
; COMPONENTS 


CALL TOLL-FREE 


CFA-340A 
CFS-420A 


CFA-540A 
Toll-Free Fax Ordering _—_ Local/International 


. 
e3:2 sales 800-538-5000 800-538-5005 408-494-1400 


24-Hours-A-Day 0 iaee- 
TERMS: For shipping & handling include $5.00 for ground & $7.50 for air. Orders over 1 Ib. and foreign orders may require additional shipping charges—contact our Sales Dept. for the " Ph F CODE 
amount. CA residents must include applicable sales tax. Prices subject to change without notice. We are not responsible for typographical errors. We reserve the right to limit quantities y One OF Fax 
and to substitute manufacturer. All merchandise subject to prior sales. A full copy of our terms is available upon request. Items pictured may only be representative. JDR, the JDR logo, 
JDR Microdevices, and the MCT logo are registered trademarks of JDR Microdevices, Inc. Modular Circuit Technology is a trademark of JDR Microdevices, Inc. Copyright 1994 JDR Microdevices. 


Core 


426MB 14ms 32KB IDE 3-1/2" 349.95 
5040MB 10ms 206KB IDE 3-1/2" 


Order 
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Buying computer products is a major commitment. A commitment of time and money. 


So before you jump in with both feet, make sure the relationship is going to work. 


Look for the NSTL Seal. 
National Software Testing Laboratories puts hardware and 


software through the most rigorous testing in the industry. Our 
exclusive compatibility tests, using real world equipment like 


yours, ensure that components will talk to each other, work 





together, get along great —— or they can’t carry the Seal. And 
that’s true for everything from drivers and servers, to applications, 


adapters and printers. 
For more information about the NSTL Seal or a list of manufacturers who have 


eamed it, call 8300-220-NSTL or 610-941-9600. Before you walk down the aisle. 


Plymouth Corporate Center * 625 Ridge Pike * Conshohocken, PA 19428 ¢ Fax: 610-941-9952 ¢ NSTL is a division of McGraw-Hill, Inc. Ez z ff fa 


Circle 109 on Inquiry Card. 
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Toll- Free aor 
One Year Warranty 
Quantity Discounts 
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No GLUE 
REQUIRED... 
JUST PEEL 
AND Stick! 


IERC is now offering a new line of adhesive backed peel and 
stick heat dissipators designed for PGAs, PLCCs, QFPs and all 
flatpacks. With pre-applied adhesive, peel off the release liner 
and press onto the component. Assembly costs are reduced and 
no more messy greases or adhesives are required. Other features 
include excellent mechanical bond, thermally optimized pin fin 
and an omnidirectional heat sink. Adhesive shear strength at 
100°C is 36psi. Call IERC today for additional information. 


international Electronic Research Corp. 
VieRCA 135 W. Magnolia Boulevard « Burbank, CA 91502 
TEL: (818) 842-7277 ¢ FAX: (818) 848-8872 


Circle 236 on Inquiry Card. 









Practical 


Salarlalene FREE Cor el we) Oe) | 


i oo 
LOicLegic, Corp. Version 2.0 


SCSIQO LINK. EPP 


Adds SCSI port to any computer’s parallel port 
eIncludes software for hard disk drives, remov- . 
able drives, CD-ROM, scanners, magneto- 
optical drives and tape drives including DAT 
$141.00 


PEL 1640 16 BIT SCSI adapter, 


internal 50-pin & floppy ribbon cable, 
adds a BIOS and support for up to two 
3.5 and/or 5.25 floppy drives. $132.00 


Disk [ZOE UVAl) 16 BITSCSI 
Cpr" adapter, internal 50-pin ribbon 


ROM cable, adds a BIOS allowing 
Tape the P.C. to boot from a SCSI 
disk drive $97.00 
Optical adapter, internal 50-pin ribbon 





a <4 Your SCSI Device 






8 BIT/16 BIT 
ISA-SCSI Adapters 


IgM eI) 16 BIT SCSI 
Scanner cable $89.00 


Printer WOOOYAI 9 BIT SCSI 


adapter, adds a BIOS allowing 
the P.C. to boot from a SCSI 
disk drive $67.00 


mel 8 BIT SCSI 


. adapter, internal 50-pin ribbon 
*With purchase of SCSI Link, PEL-1640 or PEL-1620 
product. Good thru Aug. 31, 1994. Limit 1 per customer cable $62.00 


P.E. Logic Corp. * 22695 Old Canal Road * Yorba Linda, California 92687 


To Order or for more information (800) 345-SCSI 


Circle 250 on Inquiry Card. 


FREE 
Corel SCSI 


SUGESTED RETAIL 





a 
VISA MasterCard. 
Bees 
APPROVED 


ww) 
PRODUCT irs edie 


Mfe. | ip 1 The U.S.A. 


core. SCSI! 





BEE wane 


Competing in today’s mathe bioee ceninhice the 
reliability provided by Star Gate’s serial I/O 
controllers. Our products are proven in the field 


— where performance really counts. 


Besides built-in reliability and the industry’s most complete ESD 
protection, Star Gate’s I/O controllers include the following 
installation and performance options: 


ElIA-232, ElIA-422 and EIA-485 interfaces 


Broad O/S support including UNIX, 
OS/2, Windows and Windows NT 


2 to 64 high-speed ports in a single host PC 


Optimized data handling for modem pooling 
and print, file and communication servers 


Call us at 1-800-782-7428 and let us share 
the secrets of our competitive edge with you today! 


Star Gate Technologies, Inc. 
29300 Aurora Road 
Solon, OH 44139 © 216-349-1860 * FAX 216-349-2056 


©1994 Digi International Inc. APDIGL 





Circle 225 on Inquiry Cara. 


sized pontabiity ¢ ‘deal in time and 
document tracking applications. 
The rugged DuraWand can take 
the punishment typically found in 


1105 N.E. Circle Blvd., Corvallis, OR 97330 [Videx 
503-758-0521 ¢ Fax 503-752-5285 


Videx, TimeWand, and DuraWand are registered trademarks of Videx, Inc. GCO462B 


Ca today to receive a free 
information kit on Videx 
portable bar code readers. 





Circle 220 on Inquiry Card. 
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8-64 Serial Ports in a PC 
BBS550 


° 8 ports, 16550 UARTS 

¢ Digi, Galacticomm compatible 

¢ Works with all popular BBS 
Software 


¢ 8 ports, 32K-512K FIFO 

¢ Windows, DOS, UNIX, XENIX, 
FOSSIL drivers included. 

° RS-232, 422, 485 interfaces 

¢ 24 MHz Processor 


" T 3 K° Contact your local computer 
inc. dealer or call: 800-282-4835 
PO Box 2310 Bay St. Louis MS 39521 Phone: (601) 467-8048 Fax: (601) 467-0935 


All product names or company names are the property of their respective holders. 
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Voice 7 
Boards from 


New Voice. 
Now the others 


are obsolete. 
(Scary, isn’t it?) 


Computer Telephony Integration 
(CTI) is one of the fastest growing 
markets. Pick the voice board with 
performance that screams. Our sophisti- } 
cated 2, 4, or 8 port models provide the 
best building blocks for success. Used 
applications such as: 


Int’] Callback/Debit Card 
Interactive Voice Response 
Voice Mail/Messaging 
Automated Attendant 
Fax Back/On-Demand 
Tele-conferencing 
800/900 Services 


in 


Telemarketing 
Audiotex 

Talking Yellow Pages 
T1 Interface Support 


8500 Leesburg Pike, Suite #409 
Vienna, VA e 22182-2409 


New, 
oice 
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FRAME RELAY, X.25, SDLC, HDLC, BSC on the PC 


Sangoma provides synchronous support for PCs that is cost 
effective, rock solid, full featured and easy to use. 















¢ Coprocessor based support with universal PC interface. 
¢ Frame Relay: ANSI T1.617 Annex D, automatic 
congestion control. 
¢ X.25: CCITT 1988 and ISO 8208, 255 Logical Channels. 
¢ HDLC: LAPB or NRM, ISO 7776. 
¢ SDLC: Primary & Secondary, multiple addresses. 
¢ Line speed: 180 kbps (full-duplex), 84 kbps (half-duplex). 
¢ Test programs, built in datascope included for 
easy debugging. 
¢ High level interfaces for DOS, Unix, Windows, OS/2. 





Tel: (905) 474-1990 (800) 388-2475 
Fax: (905) 474-9223 

7170 Warden Ave., Unit 2, Markham, 

Ontario Canada L3R 8B2 


SANGOMA 


YOUR COMMUNICATIONS LINK 
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_ CONTROL 


COMPARE QUALITY 
AND PRICE PERFORMANCE! 


*® Save Space, Cut Costs & Centralize 
Control with 100% Reliability 


* “Plug and Play” Any Mix of PC/ATs 
& PS/2s; Supports All Video 


® Desktop or 19" Rackmount Models 
for 2, 4, 8, 16 PCs, Expand to 64 


® Keyboard Emulator for Error Free 
PC Autoboot and PC Operation 


* AUTOSCAN™ to Monitor All PCs 
® PS/2 & Serial Mouse Support 
® Remote Access up to 150 Feet 


® Thousands in Use Worldwide ® 
GSA Schedule for US Fed. Govt. .< 


RCI 


RARITAN COMPUTER, INC. 10-1 Ilene Court, Belle Mead, NJ 08502 Fax (908) 874-5274 





30-DAY MONEY BACK GUARANTEE FULL 1-YEAR WARRANTY 


See us at Networld & Interop ’94 — Atlanta, Booth #678 
Germany - Inmac, Tel: 0211-6558-2 Fax: 0211-6558-133 

Japan - Proside Corp., Tel: 81-3-3254-6131 Fax: 81-3-3254-6134 

Taiwan - Raritan Computer Taiwan, Inc., Tel: 886-2 218-1117 Fax: 886-2 218-1221 
The Netherlands - Artelcom B.V., Tel: 31-1-442-3313 Fax: 31-10442-3443 
United Kingdom - Kemitron LTD, Tel: 44-244-536123 Fax: 44-244-531043 
For List of Latin American and Canadian Dealers contact RCI (908) 874-4072 
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LET YOUR COMPUTER DO THE TALKING! 
© Automated Attendant 


mis she © Unlimited Audiotex 
integrates major voice/fax applications plus 
program control into one full-featured high © Voice Mail 


performance software. PC-AT/386/486 based. 
Menu driven. Easy to use. Full support for _ Talking Yellow pages 


Rhetorex, New Voice, Dialogic, Bicom, Pika, : 
TTI and Intel voice and fax hardware. Supports a Telemarketing 
up to 32 voice lines and up to 8 fax lines. @ Fax Mail 


Fax-on-Demand lines: 818-368-4566 or 818-368-8848 i Fax-on-Demand 


© Fax Broadcasting 
= Date/Party lines 


10801 Bismarck Ave., Northridge, CA 91326 USA © Int'l Call Back 


(Resellers/Dealers/OEMs/Private labels are welcome) 
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TARGET YOUR PREY! 
=~ .—«—Ss-« Bag Your 

Voice Processing 
Objective 
¢ UGICE MAL 

- @ BUTO-TRANSFER 
Cee 
foraslittleas$295. 


jLL 1-800-685-4884 


510-522-3800 * FAX 510-522-5556 
We target developers/OEMS 


TALKING TECHNOLOGY, INC. _ 
1125 Atlantic Ave. « Alameda, CA94501 
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Systems 
in ROM 


Use 'C'  KS-2: XT equivalent card with NEC V40, 256k RAM —$149(q1) 
code Options; PCMCIA, 1M Ram/Rom/Sram, 3srl., par, modem, A/D. 
Run with —KS-7: AT equivalent card with NEC V53, 512k RAM —$289(q1) 
DOS Options; 7M Ram/Rom/Sram, 5srl., par, clock, VGA/LCD. 
Burnin KS-31: Piggyback card with modem, A/D, keyboard, floppy, 
ROM _ IDE, EEPROM. Complete development systems start at $879 
(with tools to place DOS applicaitons in ROM). 


Tel: 303-444-7737 
l~@ | a .- \ CALL Fax: 303-786-9983 


Boulder, Colorado 80301-2842 USA 
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Rackmount Solutions 


RACKMOUNT COMPONENTS — QTY 25 PRICING 
Rackmount Chassis 19"x7"x17" $131 


Rackmount VGA Monitor $531 
Rackmount Monitor Shelf $113 
Rackmount Cherry Keyboard Drawer $200 


RACKMOUNT PLATFORMS - Qty 1 Pricing 
RMS486DX2-66 EISA $1593 = RMS486SX-33 $915 
RMS486DX-33 $1136 RMS386SX-33 $665 


RACKMOUNT CHASSIS — 15 Models up to 20 Board Slots 
SLOT CPU BOARDS - EISA/ISA 486, 486SX, 386, 386SX 
RACKMOUNT MONITORS — Super VGA & Monochrome 
RACKMOUNT KEYBOARDS -— High Quality Cherry KB 
RACKMOUNT SWITCH — Video/KB up to 12 CPUs 
RACKMOUNT CABINET — Modular from 21" to 96" high 


Exclusive International Distributor Program now Available 


VW VALE Y 


TECHNOLOCY § INC. 


2468 Armstrong Street, Livermore CA 94550 
(510) 447-2030 FAX: (510) 447-4559 
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Katara tawe 


t agnos 
System Boards. 


Y Single board tests PC/XT, PC/AT 286/386/486 and counatibies: 
e% Displays diagnostics & fault trees on system monitor. 

¥ Initializes and tests systems that appear completely dead. 
Even injects it’s own test into the system with no RAM installed. 
’ Trouble-shoots to component level. Supports 


of Finds intermittent eines Monochrome, CGA, 
ani EGA, VGA & SVGA 


a | lant DA r 1-800-539-0123 


Int’1 (813) 539-8600 
13700 - 58th St. N.°Bldg. 202 * Clearwater, FL 34620 


Receive Quick Tech software FREE with the purchase of the RACER II Fax (813) 531-0977 
*Receive Qui r wi r = = 
Products of Ultra-X, Inc. : Mexico City (5) 676-8218 
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DATA 2.6055: 


































A data logger to go 
... Just add sensors 


¢ 10 differential / 30 single ended analog 
°4 digital I/O, 3 counters 

eSupports most sensors 

eInternal memory & PCMCIA cards 
eLocal, remote, stand alone 

eAC line, battery, solar powered 





DATA SLECTRONIGS rar 
A., Inc. 
(714)851-5300 Fax (714)851-5303 
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“Take A Byte of Our Menu” 


Featuring: Mass Storage & Networking Solutions 
OPTICAL DRIVES OPTICAL MEDIA OF BE i 4 O1@) 218) a 2h) 
Sony ¢ Ricoh Phillips (Glass) « Sony JVC (4X) 

Panasonic « Pioneer Maxell « Verbatim ¢ Fuji Sony (2X) 


NETWORKING LAN MANAGEMENT PIONEER MINI 
PRODUCTS SOFTWARE CHANGERS 


ChipCom Hubs Saber LAN DRM 602X, 
Routers « Bridges, etc. Solutions 604X, 1804X 
CompuShare 


CompuSharp Integrated Services, Inc. 
“Connecting Customers to Technology” 


4230 LBJ Frwy. Ste 360 + Dallas, TX 75244 » (800) 934-4364 + Fax: (214) 934-0944 
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s Adapter/Controller 


Standard (7 SCSI, 2 IDE, 2 Floppy, 2 Serial, | Bagallel). ..$175 
Enhanced (7 SCSI, 2 IDE, 4 Floppy, 4 Serial, 2 Parallel). . .$195 
Price includes cables, software & complete documentation 


CALL FOR DETAILS! 


Control Concepts, Inc. 
Navus} $500 Executive Park Avenue 


Fairfax, Virginia 22031 
me ZAY: 1 
rans 


Tel: (800) 922-9259 Fax: (703) 876-6416 





Circle 231 on Inquiry Card. 


AUGUST 1994 BYTE 235 





Terminate Problems! 


SCS! Vue 
Termina tor 


Active Regulation 
Status Indicators 
Gold Contacts 













Improves SCSI Bus 
Performance 

Less Errors; More Reliable 

Data Transfer 

“ge. Diagnoses Problems 
Analyzes Signal Quality 













High- Performance 
Active Diagnostic 


SCS! Vue 





















Diagnostic Indicators 
Large Ferrite Filters 
Triple Shielding 
Double Gold 20u" 
Plated Connectors 
Extra Heavy 26 
Gauge Wire 


No Loss Of 
Important Data 
Faster Performance 
Test Cable Integrity 
























(572%) {@ 3101 Whipple Rd., Union City, CA. 94587 
DeleGeleT Ph: 510-471-6442 Fax 510-471-6267 


Universal 


Keypad for 
Portable 
Computers 


Available in Ivory or Black 





oy 


Boost data entry speed, accuracy and convenience 
with Genovation’s Micropad,™ the innovative 
numeric keypad for portable computers. 


Is the unhandy numeric section of your 
portable computer’s keyboard dragging you 
down?....Give your productivity a boost by 
using our Micropad. The ergonomically 
designed Micropad is ideal for spreadsheet 
and accounting applications that require fast 
and accurate entry of numeric data. 

The Micropad attaches to the parallel port 
of any MS-DOS computer while providing a 
clean pass through connection to the printer. 
Power usage is negligible. Lightweight and 
compact, the Micropad is fully compatible 
with and programmable under both DOS and 
Windows. It is also available with connectors 
to fit keyboard and serial ports. 


GENOVATIONZ 


Circle 204 on Inquiry Card 
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TO COMPUTER 





TO PRINTER 


17741 Mitchell, North 
Irvine, CA 92714 USA 
TEL (714) 833-3355 
FAX (714) 833-0322 


(800) 822-4333 
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| Circle 208 on Inquiry Card. 
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Next Step 
In User 2 
Convenience! 2 


KEYBOARD CONTROL PEDALS 


Take the strain off your Limited Time 


hands. Unique foot pedals Introductory Offer! 


mimic CONTROL, ALT, 3 Pedals for 
SHIFT or other keystrokes $69.95. 


of your choice! Regularly $89.99 


© For flight simulators To Order Call 


e For injured and disabled 
© DOS /Windows 1-800-203-0092 


Bilbo Innovations, 2701 University Ave. Suite 8, Madison, WI 53705 
Fax 608-233-8897, E-Mail SBB@BILBO.BOY.COM 
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American InfoScience — 


CD-PRODUCER 


COMPACT 0 SC RECORDER SYSTEM WIT 

PHILIPS CDDS21 SCSI] RECORDER, ahi 
» OUR CD-PRODUCER PREMASTERING 
SOFTWARE IS ONLY $5995.00 COMPLETE. 
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Lika lddbe! CARDS MODEL 


-512VL: VESA bus digitizer. Up to 
768 x 480 res, 8 bit grayscale, over- 
lay graphics. Fast 32 bit access. 









-512/24: Full 24 bit color board. 512 
x 480 x 24 bit, RGB/Composite 
LSE Bess cronies I et aoa $595 

-512: 512 x 480 x 8 bit grayscale 
machine vision workhorse. Multi res/ 
Multi image, 4 inputs, input/output 
LUTS, ping pong buffers......... $595 

-02/-03: Lower cost grayscale boards 

also available. Custom boards our 












Video Framegrabbers for 
the PC/AT/486 
¢ Real time grab/display 


e Software with source code _ specialty. 
© 60 & 50 Hz. Video AMEX/VISA/MC/COD 


* Machine Vision since 1987 Gaontrol Vision ~ 


Box 596 Pittsburg, KS 66762 
¢ Money back guarantee 316-231-6647 Fax: 231-5816 





¢, 
AA +o, 
920%, 
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Fast & Friendly 


The handheld programmer/emulator for demanding engineers. 


0 get $4 on your desk tomorr + 

_to-simply request literature, tall 7 
us: 407-649-3335, 

inti: (+44) 300 320719 : 


US Fax: 407-649-3310 
INT'L Fax: (+44) 300 321012 





US: Dataman Programmers Inc., 22 Lake Beauty 
Drive, Suite 101, Orlando, FL 32806, USA. | 


UK: Dataman Programmers Ltd, Station Road, 
Maiden Newton, Dorset DT2 OAE, U.K. 


15 years of innovative solutions in the palm of your hand. 
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ALL-07 


Fill ALL of your EPROM, PLD, GAL, FGPA, MPU, TTL.. 
programming and testing needs with one unit! 

Supports virtually ALL 
programmable devices. 
Supports DIP, PLCC, QFP, 
SOP, PGA ... up to 256 pins. 
Gang programming 
option for production. 

Free software updates via BBS. | 
Algorithms approved by IC | 


manufacturers. 





TEL (510) 623-8860 
44388 S. GRIMMER BLVD., FREMONT, CA94538 FAX (510) 623-9925 
Circle 218 on Inquiry Card (RESELLERS: 219). 


Attaches to the PC’s parallel printer port 
Controls up to 14 IEEE instruments 
Transfers data at up to 170 Kbytes/sec 
Includes DOS or Windows software drivers 
Graphics & analysis software available 
Allows parallel & IEEE devices to be 
connected simultaneously 


Call or fax for more information: 


lOtech, Inc. 25971 Cannon Road 


Cleveland, Ohio 44146 


Newest ih Z-World’s line of C-programmable & 

miniature controllers, the Little Star™ has 16 ¥ 

inputs, 14 high-current driver outputs, RS232/485, We Wg 

RAM and real-time clock, programmable timers, watchdog, and more. It is also 
available with enclosure and LCD/keypad, expansion cards for addtional I/O, and 
optional 18 MHz clock. Our easy-to-use, yet powerful Dynamic C™ development 
system ($195) integrates an editor, compiler, and debugger. The Little Star is ideal 
for control, test and data acquisition applications. 

24-Hour AutoFAX 
916.753.0618. 

Call from your FAX. 
Request catalog #18. 


1724 Picasso Avenue 
Davis, CA 95616 
916.757.3737 
916.753.5141 FAX 
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3480 & 9-Track 


Optical CD ROM Maker 
Windows NT, OS2, Novell Software 
¢ 3480 from $5995 
¢CD ROM Maker $3795 
¢ Optical Storage from $995 
¢ 9-Track $995 Complete 


CALL 1-800-938-TAPE 
Get The Very Best For Less 


WAKO) 9 BB, 


ENGINEERING 




















Laguna Data Systems 
7340 Smoke Ranch Road, Suite C, Las Vegas, NV 89128 
Tel: (702) 254-2648 © Fax: (702) 254-0910 






... The Tape Experts 
° Top Quality 
° High Performance 
* Proven Reliability 


WS AND 3 0s/2 , 
6709 Independence Ave. 
Canoga Park, CA 91303 

FAX (818) 592-0116 
~ Tel (818) 592-0061 
Tel (800) 468-0680 


° Easy to Use 

* Best Price 

* Total Support 

° Factory Direct 

* Made in the U.S.A. 





eee 
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PC/Mainframe/Mini Information Exchange 


* Tape Transfer and Format Conversion 
* EBCDIC + ASCII Data Manipulation 
¢ AS/400, TK50, and %" QIC Drives 

* UNIX Tar and DEC Save Set Options 
¢ Reseller Inquiries Invited 


QuicxLory ™ Tape Duplication 


READ/WRITE 9-TRACK 
3480 ¢ 8MM e DAT on 
YOUR PC NOW! 
Call Us... (817) 842-2077 


~\ SHAFFSTALL 1- 800- 248-3475 
A CORPORATION ay, dawserion Stems Since 1978 


FAX: (317) 842-8294 
Circle 233 on Inquiry Card (RESELLERS: 234). 


COMPUTER 


CHECKS 


Cox oy ys tary LU Ket USS 
AND LASER 
AS LOW AS $24.95 


Or A Fi ie 
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HiWIRE® II Schematic 
and PCB Software 
With support for ex- 
panded and extended 
memory, HiWIRE II can 
handle your most de- 
manding schematic and 
PCB designs. The unique 
HiWIRE II editor allows 
you to display and edit 
schematics and PCBs 
simultaneously, using 
the same commands for 


Wintek Corporation ; ; 
1801 South Street °c. HIWIRE II is $995, 


Lafayette, IN 47904 and is guaranteed. 


Call (800) 742-6809 
rae bo or (317) 448-1903 





® 
AA WEN TER 


(800) 
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New Windows Instrumentation 


Programming Tools 


A new series of application notes outlining development tools 
and techniques for instrumentation programming under 
Windows is now available. Subjects covered include 
advanced GUI development and event-driven programming 
techniques, interactive C development, execution, and 
debugging tools designed specifically for instrumentation 
programmers using C under Windows. 


National Instruments 


6504 Bridge Point Parkway, Austin, Texas 78730-5039 
Tel: (512) 794-0100 
(800) 433-3488 (U.S. and Canada) 
Fax: (512) 794-8411 
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HSC Chemistry for Windows 


Chemical reaction 

{| and equilibrium 

~ || software, which au- 

| tomatically utilizes an extensive 
|| thermochemical database equi- 
| valent to more than seven thick 
| data books. The new version 2.0 
| is now available with many new 
|| features and larger database. 


EY 
& 
Et 
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Ask for a color brochure: 


i ets Tip nhilalaghaplibila cakil stil de reer ] 
fn 7 North America: 


ARSoftware 

8201 Corporate Drive, Suite 1110 
Landover, MD 20785, USA 

Fax: (301) 459-3776 Tel: (301) 459-3773 


In the other countries: 


Outokumpu Research Oy 

P.O. Box 60, FIN-28101 Pori, Finland 
Fax: +358-39-626-5310 

Tel: +358-39-626-6111 
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Typesetting Software 
nZ yy-Zat r (x4 ~i)- \ 
This complete typesetting system makes 


your books, manuals, articles, & math formulas 
look their best! 


Personal TeX, Inc. | 12 Madrona Street Mill Valley, CA 94941 —- Fax: 415/388-8865 
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Graphics ¢ On-Line Services ¢ Windows 


GSS*GKS 


Graphical Kernel System 
for MS Wiwows 


GSS*GKS, a C and Fortran function library based on the 
ISO/ANSI GKS-standard, enables you to develop portable 
graphics applications including user interaction, coordinate 
transformation and object segmentation. GSS*GKS, which is 
well established as a DOS version, is now available for MS 
Windows. Take your existing GKS code, recompile and link it 
with the GSS*GKS libraries and get a real MS Windows 
application with access 

to the Windows print manager. 
When developing a new 
application you experience a 
powerful graphics functionality that can easily be integrated 
into the windowing environment. You may even add Windows 
elements such as menus or pushbuttons. Supported 
compilers are: MS C and Fortran, MS Visual C, Borland C, 
Watcom C and Fortran. In addition GSS*GKS libraries are 
available for Windows NT, OS/2, SCO UNIX, Interactive UNIX, 
Solaris and Onsite UNIX SVR 4.2, thus offering portable 
graphics functionality on 
all platforms. 











ih 
In 
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EMATEK GmbH 
Subbelrather StraBe 17 
D-50823 Cologne, Germany 


Phone: +49-221-512074 
[= M | | [= Fax: +49-221-529666 
dd Email: gsscgi@ematek.de 
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THE ULTIMATE BBS 


= 55 ACCESS 
NO CREDIT 
CARD NEEDED 


e Make the connection 
¢ Over 100,000 GIF, Shareware, 
Windows/DOS Files — updated daily! 
© Unlimited Downloads @ Call NOW! 


USE YOUR MODEM TO DIAL 


1-809-563-0116 


Long distance rates apply. 


DOS BUTTONS 


V Fast & easy 


fk j10 1 
[babs 


Create on-screen calcula- 
VY Windows-like user tors, keyboards, and more 

interface with this great productivity 
VY No Windows overhead! _ tool! 


Vv Pull-down menus Available now - only $249. 


v Great for touch screens — Cai Toll Free (800) 462-1042 
Y Source code included! — We accept Co. PO's and: ss 


Annabooks 


11848 Bernardo Plaza Ct. Ste. 110 
San Diego, CA 92128-2417 
(619) 673-0870 * Fax: (619) 673-1432 
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Localization Kit for Windows 











Arabic, Biblical, 
Chinese, European, 
Greek, Hebrew, Indian, 
IPA, Japanese, Korean, 
Persian, Russian, Sanskrit, 
S.E. Asian, Tibetan, Urdu, 
& more — scalable fonts for 
all the world’s languages. 


Call the WinLanguage™ 
experts! 


From $99.95. Use with DTP, 
word processing, database, 
presentation graphics, e-mail 
and fax. Even complex 
languages are easy to type 
because of automatic contextual 
characters, ligatures and diacritic 
positioning. 





goout ovt o ao 
p Mo 4 Transie* argv’ ) 
erice and ¥* 
oe 











Here's our guarantee: If you are not 
comfortably using the foreign language of your 
choice in your Windows software within 30 days, 
return the product for a full refund. 


Gamma Productions, Inc. 
12625 High Bluff Drive #218, San Diego, CA 92130 
Sales: 800-97-GAMMA (800-974-2662) 

Tel: 619-794-6399 Fax: 619-794-7294 
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TCP/IP & SNMP 


Add Networking Protocols to your system designs with: 


FUSION Developer's Kit 

» FUSION TCP/IP protocol suite 
FUSION SNMP agent MIB 2 + Version 2(Available Soon) 
Flexible architecture -C source code 
- Used in thousands of process control, embedded systems, 
and end-user designs 

» Easy porting with consulting and training available 

2 ce pete porting services available from our engineering 
Staff 


BD ific Settuors 


care (805) 484-2128 or (800) 541-9508 FAX (805) 484-3929 
Circle 224 on Inquiry Card. 


Royalty-Free 
Option Available 





<7 HUMM... 
SOUNDS LIKE 
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THE BUYER’S MART 





THE BUYER’S MART is a unique classified section or- 
ganized by product category to help readers locate sup- 


A DIRECTORY OF PRODUCTS AND SERVICES 


pliers. Each ad has Inquiry numbers to aid readers re- mended). 


questing information from advertisers. 


AD FORMAT: Each ad will be designed and typeset by 
BYTE. Do NOT send logos or camera-ready artwork. 
Advertisers should furnish typewritten copy. 2"x1‘hs" 
ads can include headline (23 characters maximum), de- 
scriptive text (800 characters is the maximum 


recommended) plus company name, address, tele- FAX: 603-924-2683. 


ACCESSORIES 


RADIOACTIVE? 
Plot it on PC (+Palmtops) with RM-60 RAD. MONITOR 
+ ALARM. Uses com port. ALPHA * BETA * GAMMA 
X-RAY. MicroR:1000 X resolution of survey geigers. Track 
RADON, find sources. Check food, water, ceramic coffee 
mugs (EYE OPENING). Plot background, plane ride, TV, 
bricks. PC MAG & BYTE rev. Visa/MC/EURO. 45 day $ back. 


800-729-5397 or Tel/Fax: (302) 655-3800 
Aware Electronics Corp. 
P.O.Box 4299, Wilmington, DE 19807 vx1%*$149.50 xxv 















KEYBOARD, VIDEO, MOUSE, AUDIO 
Extend signals from PC with EXTENDER 
Split signals with COMPANION/PC EXPANDER 
Switch signals among PCs with COMMANDER 


Boosts signals up to 600 feet. Control up to 96 PCs 
with one keyboard, monitor and mouse. 


CYBEX CORPORATION 


4912 Research Dr., Huntsville, AL 35805 
Phone: 205-430-4000 Fax: 205-430-4030 





Inquiry 651. 


BAR CODE 


Bar Code Readers 


For PC, XT, AT, PS/2, Macintosh 

and Serial Terminals 
Attaches as 2nd Keyboard or to any ADB port 
Reads 20f5, 128, UPC/EAN, Code 39, etc. 
External or Internal attachment on PC 
Wand, CCD, Slot Badge, Magstripe or Laser 
Two Scanners per Reader 
100+ Configurable Options 
2 Year Warranty, 30 Day $ Back Guarantee 
Direct From Manufacturer 
Top Rated by Independent Review 
Complete with CCD Scanner — $624 
Complete with Laser Scanner — $1250 
Complete Wand only Reader- $329 
Worthington Data Solutions 

3004 Mission Street 
Santa Cruz, CA 95060 
408-458-9938 


800-345-4220 
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Labeling Software 


On EPSON, IBM, OKI, or LaserJet. Easy 
WYSIWYG design. Any format/size. Up to 120 
fields per label. 18 text sizes to 3” -readable at 
100’, AIAG, KMart, Sears, MIL-STD, Penneys, 2of5, 


128, UPC/EAN, Code 39. File Input & Scanned 
PCX graphics — $279. Other programs from $129. 


Worthington Data Solutions 


(408) 458-9938 800-345-4220 
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BAR CODE 


Portable Reader 
x AA Battery Operated, 64K or 256K 


* Display messages and optional voice messages 
tell operator what to do. Messages are easily 
recorded (like answering machine) in any 
language. This unit is EASY! 


Double duty as Non-portable Reader 

4x20 Supertwist LCD Display, 35 Rubber Keys 
2 Built-In Inventory Programs 

Download tables and Pick Lists 

Wand, CCD, or Laser Scanner Input 

Serial Interface and Keyboard Interface 
Reads 20f5, UPC/EAN, 128, Code 39, etc. 
2 year Warranty on Reader & Wand 

30 Day Money Back Guarantee 

64K Complete with Steel Wand — $799 
New Smaller Size — weighs only 12.5 oz. 


Worthington Data Solutions 
3004 Mission Street « Santa Cruz, CA 95060 


408-458-9938 FAX 408-458-9964 800-345-4220 
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Cordless RF Bar Code Wand 
A cordless RF bar Code wand with a range of 100 
feet. Plug-N-Play. No software needed. Attaches 
as 2nd keyboard. For IBM and Macintosh or any 
serial device. Real-time remote data collection for 
$695. Optional pocket beeper for long range -$395. 
It’s an exclusive from the PC bar coding leader. 


Worthington Data Solutions 
(408) 458-9938 (800) 345-4220 


Portable Bar Code Reader 


» Use as a PORTABLE, WEDGE, or SERIAL 

» 9V Battery Operation with Lithium Backup 

> 2x16 Supertwist LCD Display 

» 54 Key Keyboard with Separate Numeric Keys 
» Real-time Clock Supports Date & Time Stamps 
» Reads all Popular Bar Codes (16 types) 

» Wand, CCD, Laser, or Serial Input Devices 

>» Built-In Program Generator 

» Create Your Own Custom Programs 

> 6 Built-In Inventory Programs 

» Up to 250 Programs Can Reside in Memory 
>» Create up to 250 Data Files per Program 

» Up to 250 Look-Up Files in Memory 

> Built-In Calculator 

>» Supports HAYES Compatible Modems 

> 64K Memory with Data Compression 

> 30-day $$ Back Guarantee — 1 Year Warranty 
> Complete Unit with WAND Scanner — $795 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 





phone and fax number. 2"x2%" ad has more space for 
descriptive text (850 characters is the maximum recom- 3-5 6-11 2. 8 


DEADLINE: Ad copy is due approximately 2 months 2'x1'A" 

prior to issue date. For example: November issue oo $696 $668 ee $557 
closes on September 8. Send your copy and payment 3 ads/issue o _  §os 7 any 
to: THE BUYER’S MART, BYTE Magazine, 1 Phoenix = 9»y9s,» 
Mill Lane, Peterborough, NH 03458. For more infor- 4 ad 
mation call: Margot Swanson at 603-924-2656. 


RATES (Jan. 1994) 


issues issues issues issues 


2 ads/issue - 


$1,392 $1,336 $1,170 $1,114 
2 ads/issue - = 1114. 1,058 
3 ads/issue - — +1058 1,602 


BAR CODE 


BAR CODE READERS 


For PC, XT, AT, PS/2, & Serial Terminals 
>» Emulates Keyboard: Works With Any Software 
> Data Appears as Keyboard Input 

» Uses Enhanced Decoding Algorithms 


> Accepts Wand, Slot/Badge, CCD, Laser, 
Magnetic Stripe Reader, & RS232 Serial Input 


> Reads All Popular Bar Codes (16 types) 

> Reads HIGH, MEDIUM, & LOW density codes 
>» Auto-Discriminates Between Bar Code Types 
> Easily Programmed with a Bar Code Menu 

> Over 140 User Configurable Options 

» Daisy Chain Up to 96 Readers 

> Supports NOVELL Networks 

>» Supports US & INTERNATIONAL Keyboards 
>» Direct From Manufacturer 

> 30-day $$ Back Guarantee, 1 Year Warranty 
> Complete Unit with LASER Scanner — $1095 
> Complete Unit with WAND Scanner — $395 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817) 571-9015 FAX (817) 685-6232 
























Bar Code Printing Software 
LabelWorks for Windows 
> Prints all Popular Bar Code Types (19 Types) 


> Desktop Publishing Features: WYSIWYG, 
Scalable Fonts, Rulers, Guides, Lines, Shapes, 
Page Zooms (25%-400%), Templates 


» Rotates Text, Bar Codes, and Graphics 
>» Supports Windows Compatible Fonts 


















» Choose From Over One Hundred Popular 
Label Formats or Design Your Own 


> Rich Text Support: Mix Styles, Types, & Sizes 
> Automatically Prints Serial Numbers 


» Imports & Exports Graphic Files: 
TIFF, GIFF, BMP, PCX, WPG, WMF, TARGA 


>» Supports Virtually all Windows Compatible 
Printers (PostScript, Laser, & Dot Matrix) 


> 30-day Money-Back Guarantee, $295 
*** CALL FOR FREE DEMO SOFTWARE *** 


AMERICAN MICROSYSTEMS 
2190 Regal Parkway, Euless, TX 76040 


(800) 648-4452 (817)571-9015 FAX (817) 685-6232 












SCANNER SALE 


USA Made 

¢ WELCH ALLYN Steel Wand w/decoder $249 
¢ SYMBOL Laser LS2000, LT1700 or SP400 w/decoder $699+ 

¢ Software Wedge (DOS/WIN) WHP Wand or PSC Laser $125+ 

¢ Mag Stripe Encoder/Reader (2 or 3 trks) $1099+ 

¢ Print Software (DOSWIN) $149+e Software: Inven. Assets, Tools. 
¢ POS Products ¢ 30 Day $$ Back e SPANISH Dept. Avail. 


BARCODE INTERNATIONAL SYSTEMS (BIS) 
12140 Severn Way, Riverside, CA 92503 (909) 270-0016 Int’! 
(800) 653-4252 US * (800) 219-5178 CAN * FAX (909) 270-0920 


Inquiry 652. 





BAR CODE 


BAR CODE EXPERT 
* Keyboard wedge readers for PC/XT/AT, PS/2, Mac and Terminals. 
¢ Readers w/RS-233, RS-485 and multidrop protocol. 
¢ Reader w/DTMF output, data transmission over phone line. 
¢ Accepts Wand, Slot, CCD, Laser, Magstripe and MICR 
check reader. 
¢ Reseller’s discount available. Please call for free catalog. 


IBS-Intelligent Barcode systems, Inc. 
16031 Kaplan Ave., City of Industry, CA 91744 
(800) 765-2271 (818) 968-6265 Fax: (818) 968-5527 


Inquiry 653. 






NEED A ONE STOP SOURCE 


FOR YOUR BAR CODE SOLUTIONS? 
NO PROBLEM! WE OFFER Quality * Performance * Value 


A full line of READERS ¢ PRINTERS * PORTABLES ¢ BAR 
CODE READERS FOR NOTEBOOKS ¢« HEWLETT-PACK- 
ARD SCANNERS ¢ MAGNETIC STRIPE READERS. Our 
readers plug and play with your existing system without add- 
itional software. CALL ABOUT OUR 30 DAY GUARANTEE ¢ 
TECHNICAL SUPPORT ¢ OEM/VAR DISCOUNTS. 


INTERNATIONAL TECHNOLOGIES & SYSTEMS 


Eastern USA (800) 826-168 804-272-0138 Intl. 
Western USA (800) 228-9487 804-272-0357 Fax 

















Inquiry 654. 


BARCODING 
WITH WINDOWS 


{|II||| Window Bar™ 


Software that’s easy to learn & install 
Ideal for compliance labeling 


Rated as the “TOP RECOMMENDATION” by 
independent expert vs. 11 others 


Full-featured, network ready; DDE compatible 


Supports all popular symbologies, most bar code 
printers and data bases. 


Interactive and automatic printing tools via Windows! 
Full design capabilities; full Windows set-up 

Variable graphics (WYSIWYG) 

No risk, 30 day money back guarantee! 

Free 800 tech support 

Distributor & VAR inquiries welcomed $495 


CALL NOW FOR A FREE DEMO DISK 


Mayer Automation Group 
3405 4th Avenue South « Birmingham, AL * 35222 
1-800-289-6293 «© Fax (205) 323-0886 


Inquiry 655. 








DOS & WINDOWS BAR CODING 


Bar code readers designed for fast, reliable, cost- 
effective data-entry. They work just like a second 
keyboard. Numerous scanners (wand, credit card, 
CCD, laser, etc). Bar Tender for Windows designs 
labels on screen & outputs on almost any printer. 
DOS printing, too. Generous reseller discounts. 
Great warranty. 30-day money-back guarantee. 


Seagull Scientific Systems, Inc. 
15127 N.E. 24th, Suite 333, Redmond, WA 98052 
800-758-2001 206-451-8966 FAX 206-451-8982 











DATA INPUT DEVICES 
Bar Code, Magnetic Stripe Readers for microcomputers 
& terminals, including IBM PS/2 & others, DEC, 
Macintosh, AT&T, CT, Wyse, Wang. All readers connect 
on the keyboard cable & are transparent to all software. 
UPC & 39 print programs, magnetic encoders, & 


portable readers are also available. 


TPS Electronics 


4047 Transport, Palo Alto, CA 94303 


415-856-6833 
1-800-526-5920 


AppleLink: BARCODE 
FAX: 415-856-3843 


Inquiry 656. 










BAR CODE 


VARIANT MICROSYSTEMS 
BAR CODE READERS DELIVER 


WAND/LASER/MAGNETIC CARD CONNECTIVITY 
Keyboard wedges (Internal/External) for IBM PC/XT/AT, 
PS/2, and portables 

RS232 wedges for WYSE, Link, Kimtron terminals 

Bar code and label printing software 

Full two-year warranty 

30-Day Money-Back Guarantee 

Extensive VAR/Dealer Discounts 

46560 Fremont Bivd., Suite 105/ Fremont, CA 94538/(510) 440-2870 
800-666-4BAR FAX: (510) 440-2873 

























Inquiry 657. 
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Earn Your High-Tech Degree 





While Working Full Time 


High-Technology Degree Alternatives shows how 
to get your college degree without quitting your 
job, attending night schoo! for years, or breaking 
your budget. $21.95 + $3.75 s/h. Use VISA/MC. 


Professional Publications Inc. 
Dept. 808. 


(800) 426-1178 








Inquiry 658. 


C++ & DATABASE 


C++ Libraries to access and fax to/from your database: 
SyPLUS & OraPLUS C++ Libraries for Sybase & Oracle $189.00 
SyPLUS & OraPLUS w/source code $589.00 


Sy FAX & OraFAX C++ Libraries for Sybase &Oracle $129.00 

Sy FAX & OraFAX w/source code $529.00 
Other C++ Products: 

In-depth C++ video course; DOS/UNIX examples, support $249.00 

The C++ TOOLBOX, MS/Win, DOS Libraries $89.00 

The C++ TOOLBOX w/source code $289.00 


Universal Information Systems (uniinfo) 
(800) 793-7491 
72 Van Riepen Avenue, Jersey City, NJ 07306-2806 





Inquiry 659. 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB design, and 
simulation software, starting at $149 each. 
Complete PCB package with schematics, 
autorouter, and layout for 2-layer circuit boards, 
$399. Enhanced version with autoplacement, 
more symbol libraries, and up to 16 layers, $649. 
CAM file outputs. 
Mental Automation, Inc. 

5415 136th Place SE, Bellevue, WA 98006 
(206) 641-2141 Fax (206) 649-0767 


Inquiry 660. 

















CircuitMaker® 2.0 


High-Performance 
Schematic Capture, Digital and Analog 
Circuit Simulation 


Entire package only $269 
FREE DEMO available on most commercial BBSs 
For information or orders call 800-419-4242 


MicroCode Engineering, 1943 North 205 West, Orem UT 84057 
Phone 801-226-4470: Fax 801-226-6532 









Inquiry 661. 


ELECTRONICS CAD 


Schematic Capture & PCB CAD 
Analogue Simulation, Digital Simulation, etc. 


Prices from $195. Credit cards welcome. 
For brochure use Inquiry # or contact us at: 


NUMBER ONE SYSTEMS 


1795 Granger Avenue, Los Altos, CA 94024 
Tel/Fax: 415 968 9306 


Inquiry 662. 


CAD/CAM 


CONTOURING MOTION CONTROL 






FROM A PRINTER PORT! 
Indexer LPT™ software $249 
NEW VERSION 3 VISA/MC 






* Controls up to six step motors simultaneously. 

¢ Linear and Circular Interpolation. 

* New features to accommodate machine control. 

¢ Easy-to-use DOS device driver. Super Manual. 

¢ CAD-CAM interface available. 

ee Corporation, 1422 Arnold Ave. 
Ability Systems Roslyn, PA 19001 (215) 657-4338 

FAX: (215) 657-7815 
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CADKEY 7 eee oe eS 4751 


The Newest Version of CADKEY — thousands previously sold at $3,495. 
Complete 3-D modeling and 2-D drafting tools: true splines and conics, 
surfaces, shading, mass properties, and stereo/lithography support. 
Complete symbols libraries, associative dimensioning and cross- 
hatching, dual dimensioning, geometric dimensioning/tolerancing. Read/ 
write AutoCAD, .DWG files, .DXF, and IGES 5.0. Graphical user interface. 
Programming tools (macros, CADL, and LISP). 

Call 617-631-9662 or FAX 617-631-5324 


Computer-Aided Products, Inc. 
POB 269, Marblehead, MA 01945 













Inquiry 664. 


CD RECORDABLE 


Geared to CD-R technology 
GEAR, the ultimate CD-Recordable 
tool for any CD-Standard 
If you demand a simple, easy-to-use 
solution to create CDs, GEAR is 
everything you need. GEAR supports 

all major CD-Recorders; 











JVC Kodak 
Philips Ricoh 
Sony Yamaha 






GEAR is available for 
¢ DOS ¢ Windows ¢« Apple Macintosh 
¢ Sun Unix ¢ Hewlett Packard Unix 


Elektroson 


USA 
10 Presidential Boulevard, Bala Cynwyd, PA 19004 
tel 610-617-0850 fax 610-617-0856 
Europe, Asia, Rest of the World 
P.O. Box 2436, 5600 CK Eindhoven, The Netherlands 
tel 31-(0) 40-515065 fax 31-(0) 40-514920 
E-mail Elektro @sci.kun.nl 










Inquiry 665. 
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+ TOSHIBA * PLEXTOR * NEC * 
* SOUND BLASTER * 
* MEDIA VISION * ADAPTEC * 
* CD-ROM TITLES, MAC & DOS 
* CD-ROM CADDIES & ACCESSORIES 


Computers at Large 
Saratoga, CA 


Dedicated to CD-ROM technology. 
PLEASE CALL For Our Price List 
800-642-4194 * 408-255-1081 
Fax 408-255-2388 VISA & MasterCard accepted 





Inquiry 666. 


CD ROM TOWERS & JUKEBOX 
SERVERS FOR ALL OPERATING 
SYSTEMS! No Device Drivers/MSCDEX 
needed, Complete Kit Networks CD Roms, 
unlimited user license, 7 Slot tower/4 
drives, 1 Yr. Warranty 


“NONE BETTER AT ANY PRICE!” 
CALL “JES ” AT:1-(800) 482-1866 





Inquiry 667. 
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CD-ROM 


MULTI-PLATFORM CD-ROMs 


GRAPHICS: Graphic applications & source 
AUDIO: Audio Apps, Sounds, Effects 
LANGUAGES/OS: Largest collection of Languages w/source $39.95 


MEGAMEDIA II: 24 bit Images, fonts, sounds 
DIGITAL CINEMA: AU! & MPEG video clips 


KNOWLEDGE MEDIA 


436 Nunneley Rd., Ste B, Paradise, CA 95969 
(800) 78-CD-ROM : (916) 872-3826 FAX 





Inquiry 668. 












CD-ROM Networking for Peer-to-Peer Networks 


Introducing OPTI-NET® Lite 


OPTI-NET Lite employs data caching and prefetching 
technologies to improve the response times for clients 
sharing CD-ROM resources on peer-to-peer networks. 
Call for your free catalog featuring our line of CD-ROM 
solutions including the complete OPTI-NET software 
family, OPTI-CDcache™ CD-ROM caching, multi-drive 
CD-ROM hardware, and networked CD-ROM titles! 


ONLINE COMPUTER SYSTEMS, INC. 
FlashFAX Information Hotline 301-601-2120 
301-428-3700 or FAX us at 301-428-2903. 


Inquiry 669. 


























New and Updated CDROM Titles 
Cica MS Windows CDROM, Thsnds of Windows prgrms..$29.95 
Giga Games CDROM, Games for DOS/Windowe................. $39.95 
Space and Astronomy, Thsnds NASA images/data............ $39.95 
C User Group Library, C source code Dec 93. ................. $49.95 
Simtel MSDOS CDROM, DOS Shareware/Freeware.......... $29.95 
QRZ Ham Radio CDROM, FCC Callsign Db & Shrwar......$29.95 
Hobbes OS/2 CDROM, OS/2 Shareware/Freeware........... $29.95 
Source Code CDROM, 650 Mb source, DOS/Unix............ $39.95 
Gutenberg Project, Literature and COCS............ceeseeeeeees $39.95 
Linux Operating Sys, 386/486 OS, X11, full src... $49.95 
FreeBSD Operating Sys, Ver 1.0, krnl src, X/GNU.............. $39.95 
Libris Britannia, MSDOS Tech/Sci/Engineer.................06 $69.95 
X11R5/Gnu CDROM, Full src, SPARC binaries................. $39.95 
Nebula for NeXTSTEP, Prgms for Intel NeXTSTEP............. $59.95 
Ada Programming CDROM, Compilers, source, docs......... $39.95 
Aminet CDROM, Amiga Shareware/Freeware ................+6+ $29.95 
CDROM Caddies, Lifetime Guarantee .............cccceeeeseeeeee $4.95 


Top quality CDROMs. 100% satisfied or full refund. 


WALNUT CREEK CDROM 


4041 Pike Lane, Ste D-212, Concord, CA 94520 
1-800-786-9907 Visa/MC AMEx, Fax: 1-510-674-0821 


Inquiry 670. 


COMMUNICATIONS 


SHARE YOUR MODEMS! 


using Connection Manager. Full featured, non- 
dedicated modem server for IPX or NetBIOS 
networks. 30 day $ back guarantee. Data rates to 
115,200 bps using serial ports or multiport boards. 
Supports NASI, interrupt 14, or ANY Windows 


communication programs. Try the free trial copy 
on our BBS. $195 Lite ver. — $395 standard ver. 
SOFTWAREHOUSE CORPORATION 
326 State Street, Los Altos, CA 94022 
(415) 949 0203 FAX (415) 949 0208 BBS (415) 949 0207 





Inquiry 671. 


COMPUTER BOOKS 


COMPUTER BOOKS at a discount 
Personal, technical service. 15% discount off most books 
from 140+ publishers. Networks, Windows, architecture, 
CD-ROM, Ctt, UNIX, OOP, Internet, Macintosh, TCP/IP, 
Novell, Pentium. Worldwide shipping. GO CBK or E-mail 
70007.1333 @compuserve.com from Internet. MC, VISA, 
AMEX, DISC, JCB cards. Free 16-page catalog. 


CompuBooks 
Rt. 1, Box 271-D 512-321-9652 
Cedar Creek, TX 78612 Fax 512-321-4525 
800-880-6818 













Inquiry 672. 
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COMPUTER INSURANCE 


INSURES YOUR COMPUTER 


SAFEWARE Computerowner’s coverage provides 
replacement of hardware, media and purchased 
software. As little as $49 a year covers accidents, 
theft, power surges and more. One call does it all. 


1-800-800-1492 


SAFEWARE, The Insurance Agency Inc. 
PO Box 02211, 2929 N. High St., Columbus, OH 43202 
Now available in Ontario!!! 






Inquiry 673. 


CROSS ASSEMBLERS 















PC BASED DEVELOPMENT TOOLS 


We offer low-cost efficient CROSS ASSEMBLERS and a 
superb line of SIMULATOR-DEBUGGERS with full built-in 
DISASSEMBLERS for Intel’s MCS-48, 51, 85 and 96, and 
for the Z80 families of embedded controllers. Our new sim- 
ulators for the 80C196KB and 80C196KC are unique in the 
market, and have been received with rave reviews. The price 
of our software includes unlimited free upgrade privileges! 


Lear Com Company 
2440 Kipling St., Ste. 206, Lakewood, CO 80215 
(303) 232-2226 FAX (303) 232-8721 


Inquiry 674. 












Cross Assemblers 4o, Yen 
Simulators Re 


%%, 
; , 
Disassemblers 5 “Sa 


PseudoCorp — 


921 Country Club Road, Suite 200 
Eugene, OR 97401 


(503) 683-9173 Fax (503) 683-9186 
BBS (503) 683-9076 


Inquiry 675. 


DATA RECOVERY 


Data Recovery Labs 


Canada’s leading experts on file retrieval 


Complete facility for Hard Drives & Removable Media. 
Nationwide service, Highest success rate. 
Free evaluations. “No files — No charge” 


DOS — MAC — NOVELL — UNIX 


“Professional solutions by programming engineers” 


1-(416)-510-6990 1-(800)-563-1167 
















Inquiry 676. 















Ontrack 
DATA RECOVERY 


¢ Professional service recommended by major hard 
drive manufacturers ¢ Expertise in virtually every 
operating system & media storage device * 24-hour 
support with weekend, priority, & on-site service 
available * For fast, successful results, call: 


MN:1-800-872-2599 © CA: 1-800-752-7557 
UK: 44-81-974-5522 e GERMANY: 0130-815-198 
Corp. Headquarters: 6321 Bury Drive, Eden Prairie, MN 55346 


Inquiry 677. 


Any Tape, Optical, Cart- 
DATA ridge of any format 


whether partially over- 
written or damaged, 
RECOVE RY Vogon the world leaders 
ooo in Tape & Optical Data 


Recovery can recover 
WHEN IT. any data anywhere on 


the surface. Recoveries 
from 1/2”, 1/4”, DC2000, 
4mm, 8mm Exabyte, 
DEC TKxx, 3480, Worm, 


Data Recovery, Conversion, Duplication Systems | Magneto Optical etc. 


VOGON 


VOGON International Ltd 


Phone: +44 (0) 734-890042 
Fax: +44 (0) 734-890040 


Inquiry 678. 





DATA/DISK CONVERSION 


THE #1 CHOICE 
in disk & tape conversion 


for many leading corporations, government agencies, 
law firms, and companies in every industry—world-wide. 


Free test ¢ Satisfaction guaranteed 


Graphics Unlimited Inc. 
3000 Second St. North, Minneapolis, MN 55411 
(612) 588-7571 FAX: (612) 588-8783 
1-800-745-7571 





Inquiry 679. 


CONVERSION SERVICES 
Convert any 9-track magnetic tape to or from 
over 5000 formats including 3%”, 5%”, 8” disk 
formats & word processors. Disk-to-disk con- 
versions also available. Introducing CD-ROM 
conversions. Call for more info. 

Pivar Computing Services, Inc. 
165 Arlington Hgts. Rd., Dept. #B, Buffalo Grove, IL 60089 
(800) Convert (708) 459-6010 
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ZIP CODE IN DISKS 
UPDATED WITH THE LATEST 1994 US POST OFFICE PUBLICATION. 
The Zip Code Database includes zip codes, cities, states and coun- 
ties. The zip code data base is in ASCII format, and can be imported 
to any database software. 


ony $49.00 


FREE ZIP CODE FINDER SOFTWARE. In less than one second, find 


any zip codes, cities, or counties. List them numerically or 
alphabetically. 


PUMA INSTRUMENTS 
28861 RAINTREE LN., SANTA CLARITA, CA 91350 
Tel. (805) 297-6379 Fax (805) 297-7081 VISA/MC 





Inquiry 680. 


DISK DRIVES 


WORKSTATION PRODUCTS 


Disk, optical and tape drives for RISC/Intel 
platforms. Reliable, cost-effective solutions. 
Supporting IBM PS/2, RS/6000, Sun, HP, DEC, 
SGI and others. Installations Worldwide. 


COMPUTER TECHNIQUES 
625 E. Merritt Ave. Suite K 
Merritt Island, FL 32953 USA 
Call 407-453-8783 Fax 407-452-3757 
1-800-226-8783 














Inquiry 681. 


DISK DUPLICATION 


FULL SERVICE DISKETTE & CD REPLICATION 









¢ Complete Packaging, Assembly & Printing 
¢ Custom Labels & Silkscreening 

e Available in all disk formats 

¢ 100% virus checked & copy-verified 


MANUFACTURING DISKETTES IN THE U.S. SINCE 1978 


SYNCOM TECHNOLOGIES INC. 
1000 SYNCOM DRIVE, MITCHELL, SD 57301 


1-800-843-9862 


Inquiry 682. 


EDUCATION 


B.S. & M.S. In COMPUTER SCIENCE 
The American Institute for Computer Sciences offers an in- 
depth home study program to earn your Bachelor of Science 
and Master of Science degrees in Computer Science at 
home. B.S. subjects covered are: MS/DOS, BASIC, PASCAL, 
C, File Processing, Data Structures & Operating systems. 
M.S. program includes subjects in Software Engineering and 
Artificial Intelligence. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. South, Ste. 200, Birmingham, AL 35205 


800-767-2427 205-323-6191 
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Memorize ¢ It 


Create your own multimedia flashcards on any 
subject using Pictures, Text and Sound. Interactive 
quiz helps focus on the hardest cards. Print cards 
front and back on perforated paper. Creating decks 
is simple and fast. Windows or Mac. FREE catalog. 
Only $39, Reg $49 VISA/MC 


Side coEight Software 
P.O. Box 5004, Garden Grove, CA 92645 
714-952-4114 714-995-6725 Fax 


Inquiry 683. 


FLOPPY DISKETTE 


3.5” FLOPPY DISK 
RELIABLE & DURABLE 


We are a manufacturer under the licence 
of Sony corporation. 

Our disks are all 100% Tested & Certified 
Error Free with guaranteed Clipping Level. 
Available products: 2HD, 2DD, Clam Shell. 
Our own brand MEGA and OEM or bulk 
are also available. 

Duplicator & wholesaler are welcome. 


INMARK IND. LTD. 
(HK) 


1A Man Foong Industrial Bldg. 
7 Cheung Lee Street 
Chai Wan, Hong Kong 
Tel: (852) 558-2203 Fax: (852) 897-3700 


YHC CASSETTE IND. LTD. 
(TORONTO) 


75 Saintsbury Square, Scarborough 
Ont. Canada M1V 3K1 
Tel: (416) 321-1179 | Fax: (416) 321-8451 


Inquiry 684. 


FLOW CHARTS 


COBOL STRUCTURE CHARTS 


Power Structure for Windows generates incredible 
structure charts DIRECTLY from your structured 
COBOL source. Forget manual flowcharting. 
Power Structure enables you to chart complex, 
multi-thousand line COBOL programs in seconds. 
Display or print, you’ve never seen anything like 
this! $129. 


















CyberMetrics 
5541 S. Marine Dr., Tempe, AZ 85283 
(602) 838-3310 


Inquiry 685. 









FLOW CHARTING 3 
* High resolution print outs... 
dot matrix or laser 
¢ Multi-page charts... $250 
Fast > portrait or landscape 


¢ Import/export capabilities 


CFLEXIBLE * 35 shapes, 10 fonts, 4 line styles 


Call for free demo disk! 


PATTON & PATTON 800-525-0082 ext. 1317 


Software Corporation 485 Cochrane Cr., Morgan Hill, CA 95037 
See our ad on page 197 


Inquiry 686. 















WINDOWS FLOWCHARTER $129 


RFFlow 3.0 is a professional drawing tool for 
flowcharts & org. charts. Requires Microsoft Win- 
dows; 200 shapes auto adjust in size; diagonal lines 
and curves; auto line routing and re-routing; OLE 
server; click on a shape to ang up a sub-chart; 
et bitmaps and metafiles; Call for free 
trial disk. 


RFF ELECTRONICS 
1053 Banyan Court, Loveland, CO 80538 
Phone: (303) 663-5767 FAX: (303) 669-4889 




















FOREIGN LANGUAGES 


OVER 150 LANGUAGES 


Translation, Language Learning 
Tutorials, Fonts, Dictionaries and 
Language Systems for DOS, Mac and Windows. 
Japanese, Chinese, Spanish speaking staff. 
Call us first for best prices and expert support. 
Character Language Resources 
2130 Sawtelle Blvd. 304A, Los Angeles, CA 90025 
800-569-2099 FAX 310-996-2303 


Inquiry 687. 


HARDWARE 


Pre-Owned Electronics, Inc™ 










THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buyer since 1985 


APPLE II° & MACINTOSH® 
SYSTEMS « PARTS * EXCHANGE REPAIRS 


Call for a Catalog.. 800-274-5343 


INT’L: 617-275-4600 « FAX: 617-275-4848 
205 BURLINGTON ROAD « BEDFORD, MA 01730 


Inquiry 688. 


HEWLETT-PACKARD 
Buy — Sell — Trade 
LaserJet ColorPro 
DeskJet DraftPro 
RuggedWriter DraftMaster 
Electrostatic Plotters DesignJet 
HP 9000 Workstations and Vectras also available. 
Ted Dasher & Associates 
4117 Second Ave., S. Birmingham, AL 35222 
Phone: (205) 591-4747 Fax: (205) 591-1108 
(800) 638-4833 





Inquiry 689. 


LANS 


Little Big LAN 
The most flexible network 
Peer to Peer LAN to 250 nodes 
$75 total software cost, not per node! 
Link via serial, parallel, or Modems 
Also via Ethernet or Arcnet , or mix! 
Typically only 40k of RAM 
information Modes 


817-387-3339 / P.O. Drawer F, Denton TX 76202 
Fax 817-382-7407 Orders 800-628-7992 





Inquiry 690. 


LASERJET FORMS OVERLAY 


Forms Overlay for Windows... 


Forms Electric is the forms overlay solution for 
LaserJet & compatible printers. Use your preferred 
Windows applications to create HP PCL macros 
for use with Windows, DOS and non-PC appli- 


cations. Only UK £59.95 + p&p ($99 approx). 
...DOS, Unix, HP and AS/400 


Visual Software 
15 Cleardene, Dorking, Surrey RH4 2BY, UK 
Tel & Fax: +44 306 742425. CIS 100023,1167 





Inquiry 691. 


NOTEBOOK PERIPHERALS 


Auto & Aircraft Power Adapters 
Battery adapters available to power portable computers and 
printers. Proprietary designs from Empire Engineering, through 
distribution, or OEMs 

e Small package with high efficiency 

e Plugs between computer and lighter receptacle (12V and 28V) 

e $99 

e Designed and made in USA!! 

RS422 interface cards for PCMCIA. Custom adapter cards for Texas 
Instruments and Toshiba notebooks 


Empire Engineering 
California USA 
tel 805/543-2816 fax 805/543-2820 




















Inquiry 692. 











PROGRAMMING 


Programmers’ Team 

¢ Develops software solutions in Hungary and 
Croatia for worldwide customers 

¢ Specialized for programming in MS Windows 
using Visual C/C++ and Visual Basic, can accept 
any other task 

e Reasonable prices, starting from USD 1200/pro- 
grammer/month 


Microline d.o.0. tel/fax: 00385-41-311268, 311271, 
311283,.318866 , 323130, 323131, E-mail: 
sdjurek @ maja.zems.etf.hr 





Inquiry 693. 


SCIENTIFIC SOFTWARE 


Scientific & Technical Software 
Call for our latest FREE catalog 


1.800.622.3345 


SciTech is your source for the best value in scientific and 
technical software. More than 1250 products. 


1.312.472.0444 2231 N. Clybourn Ave. 
FAX 1.312.472.0472 Chicago, IL 60614 


Inquiry 694. 


SECURITY 


FIGHT PIRACY! 
* The New EVERLOCK x 
SOFTWARE COPY PROTECTION 


New Option Board Safe-New Remote Registration 
New CPU LOCK-CD ROM LOCK and more 


* EVERKEY HARDWARE LOCKS * 


Az-Tech Software, Inc. 


Call for a 201 East Franklin, Richmond, MO 64085 
FREE (816) 776-2700 
Demo (800) 227-0644 FAX (816) 776-8398 


Inquiry 695. 


THE ULTIMATE SOFTWARE SECURITY 

@ STOPCOPY family - UNCOPIABLE copy protection 

@ STOPVIEW software encryption 

@ NETLIMIT network license metering 

@ DOS, Windows, Macintosh, OS/2, support 

@ No source code changes required - for ANY of our prod- 
ucts in ANY environment 

@ Our products destroy ALL of our competition 

@ Call for FREE demo disk, or to discuss our products’ 
MANY options 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
800/TRY-ABBI © 800/879-2224 © 301/871-1094 © FAX:301/460-7545 


Inquiry 696. 




































CRYPKEY SOFTWARE LICENSING SYSTEM 


“Hardware key-like protection without the hardware key” 


CrypKey is a software protection tool, offering 
* complete security from any disk copy program 
* complete compatibility wtih any MS DOS 
or MS WINDOWS 3.1 based machine 
* complete invisibility - no disk key, no hardware key, 
less support calls 
e instant disaster recovery 


CrypKey is a sales tool, allowing you to sell your program 
¢ by increments — enable the options the customer 
purchased 
¢ by number of runs - e.g., sell 100 calculations for $499.00 
¢ by time period — e.g., lease or demo your program 
for 60 days 


CrypKey uses a numeric key that can be transmitted by phone 
or fax. Sell your customers more options, more copies, more 
time or more runs instantly, just by making a telephone call. 
(Great for overseas customers or distributors.) 


“NOW AVAILABLE FOR NETWORKS” 


CRYPKEY IS PRODUCED BY KENONIC CONTROL - 
ENGINEERING AND SOFTWARE SINCE 1972 


Kenonic Controls Limited ¢ 7175-12th Street South East ¢ Calgary, 
Alberta, Canada T2H 286 © (403) 258-6200 ¢ fax: (403) 258-6201 


Inquiry 697. 
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THE BUYER’ 





SECURITY 


KEY-LOK™ SECURITY 
Piracy survival 11 years proves effectiveness 
of powerful multilayered security. Algorithmic 
response. Programmable memory. Econom- 
ical. Transparent to PARALLEL/SERIAL port, 
Counters/Real-Time-Clock. Multi-product/ 
feature licensing. DOS/NT/UNIX/OS2. 
Access control systems and disk drive locks. 


MICROCOMPUTER APPLICATIONS 
3167 E. Otero Circle, Littleton, CO 80122 
(303) 770-1917 FAX: (303) 770-1863 



















Inquiry 698. 


SOFTWARE PACKAGING 


FREE SOFTWARE 
PACKAGING CATALOG 


Everything you will need to Package, Distribute, and Ship Your 
Software!! From manuals and binders to mailers and shippers 


LABELS « LABELS e- LABELS 
For your diskettes, plain or custom printed 
dot matrix or laser printer... free samples 


e°eFREE CATALOGee- 


Hice & Associates 
8586 Monticello Dr., West Chester. OH 45069 


Phone/Fax: 513-779-7977 















Inquiry 699. 


STOCK PACKAGING 


to help you 
market your software 
ask for catalog QS 
Call 708 390-7744 
or fax 708 390-9886 


PolyQuick Co. 
1243 Rand Road, Des Plaines, IL 60016 










Inquiry 700. 


DATA ENTRY SOFTWARE 


Full featured, heads-down data entry 
with two-pass verification, edit language, 
operator stats, much more! Designed for 

the PS/2®, PC, XT, AT or compatibles. 
PCs from $395 LAN version available 










FREE 30 day trial 
Computer Keyes Tel: 206/776/6443 
21929 Makah Rd., Fax: 206/776-7210 


Woodway, WA 98020 USA: 800/356-0203 





SOFTWARE/EDUCATION 


DERIVE® NOW HALF-PRICE! 


DERIVE? A Mathematical Assistant combines the 
power of computer algebra with the ease of a menu- 
driven interface. It solves symbolic & numeric 
equations, and does calculus, trig, vector & matrix 
algebra and more. It is programmable, & plots in 2 & 
3D. Suggested List Price now only $125! 

Req: MS-DOS PC compatible & 512K. 


SOFT WAREHOUSE, INC. 


3660 Waialae Ave. Ste. 304, Honolulu, HI 96816 
Ph: (808) 734-5801 Fax: (808) 735-1105 


















Inquiry 701. 


Yea iaaolaarc 


SAUNA: 3D THERMAL ANALYSIS 
® Models: PCBs, stacked plates, heatsinks, multiboard 
enclosures. ® All heat transfer modes: convection, 
radiation, conduction ® Interactive menu-driven 
® Thermal parameters library ® Fast “What if”: 
dimension, mat'l, finish, analyses @ Easy to learn & use 
@ IBM PC & Macintosh II 
Call or FAX for free evaluation program 


Tatum Labs, Inc. 


1287 N. Silo Ridge Drive, Ann Arbor, MI 48108 
313-663-8810 FAX 313-663-3640 















Inquiry 702. 
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SOFTWARE/ENGINEERING 


Circuit Simulation 
New Windows/Windows NT CAE Tools 























Introducing The First and Onl 
Interactive SPICE 


Experience Analog and Mixed signal simulation 
like you ve never seen before 


"Just like being at the Bench.” 


includes: 


e New IsSpice4; Interactive Circuit Simulator 

¢ Real Time Cross Probing between 
Schematic editor and Simulator 

e Model Libraries, more than 5000 Parts 

For PC, DEC Alpha, Mips, Macintosh 


Full SPICE programs starting at $95. Complete 
systems with schematic entry, IsSpice4, models, 
and waveform graphics only $2595. 









Call or Fax for your Free Demo kit 
P.O. Box 710 San Pedro, Ca 90733-0710 


Tel (310) 833-0710 intusoft 


FAX (310) 833-9658 





Inquiry 703. 


SOFTWARE/GRAPHICS 


TIFF, PCX, TARGA, GIF, DIB, BMP, DCX, EPS, WME WP6G, PICT, JPEG 
AccuSoft Image Format Library 4.0 
(new version) 

“The most comprehensive raster support library on the market” 
Import, export, convert, display, and print all above formats! 
Includes several sample programs with source code. Supports 
all languages. Format compatibility guaranteed! G3, G4, TIFF-F, 
multi-page images etc. Rotate, zoom, scale, color reduction, 
sharpen, special-effects etc. Versions for DOS, Windows, NT, 

Watcom, OS/2, MAC, and others. 


AccuSoft Corporation 
112 Turnpike Road, Westboro, MA 01581 
(800) 525-3577. (508) 898-2770 FAX (508) 898-9662 











Inquiry 704. 
















TG-CAD Professional v. 5.0. Windows/DOS 


Build the CAD application you want, the way you want, 
with this new and exciting v. 5.0 of TG-CAD 
Professional. Includes TG-CAD 2D, TG-CAD 3D, TG- 
CAD DXF Translator & TG-CAD Draw. Comes as Win 
DLL, Win Lib & DOS Lib. Written in ‘C’. Available with 
or without source. 30 day guarantee, Free, 56 page 
Technical White Paper. Call or write today. 


DISK SOFTWARE Inc. 
109 S. Murphy Rd., Plano, TX USA 75094-1152 
Tel(214) 423-7288 1-800-635-7760 Fax (214) 423-7288 





Inquiry 705. 


IMAGING 
developer toolkits 


Corel says: 
“We chose LEAD’s compression technology over 
other available solutions for its image quality, ease 
of integration and speed performance”. 
Dr. Michael Cowpland, Pres., CEO 
PC Magazine says: 
“...great compression without using the 
‘lossy’ techniques of other high-compression 
algorithms”. 3/15/94 
LEADTOOLS is the choice of 1500 developers 
worldwide, including Corel, Sharp Electronics and 
Truevision. 
Our guarantee: 
. Fastest image handling/compression 
. The highest ‘lossless’ compression 
. The most available functions 
. The most file formats supported 
. We will read your raster format or we'll make it 
work for free. 
30 DAY RISK-FREE TRIAL 
FREE DEMO DISK 


800-637-4699 


LEAD Technologies, Inc. 
704-549-5532 FAX: 704-548-8161 
Compuserve: GO LEADTECH 























ahWN— 


Inquiry 706. 


. SOFTWARE/GRAPHICS 


Sirlin’s CAD ++ ENGINE™ 
¢ Programmers Toolkit supports Read/Write of 
AutoCAD DWG & DXF Files. 
¢ Object oriented, modular, database-like access 
to CAD data. 


¢ View, Print, Plot, and Pick modules. 
e Available for C/C++ for DOS, Extended DOS, 
Windows, Sun, Macintosh and other Unix systems. 
Sirlin Corporation 


25 Orchard View Dr., Londonderry, NH 03053 USA 
Phone: (603) 437-0727 Fax: (603) 437-0737 





Inquiry 707. 


SOFTWARE/MODELING 


Announcing GMS 2.0 from Probots, Inc. 


Easiest & most powerful modeling & simulation tool avail. 

¢ Now with Super Spread Sheet, Super User Interface & Intelligent 
Agent Modeling capabilities! 

* Specify & validate models, run simulations, analyze results, optimize 
systems & generate spectacular graphics in minutes! 

* No special training or programming required! 

* |deal for planning and predicting tasks! 


Act now for special Intro prices! DEALERS WANTED. 



















Probots, Inc. 413-586-8929 
Northameter Ma o1060, 9800-Sim-Easy 


Inquiry 708. 


SOFTWARE/SCIENTIFIC 
















VTX Scientific Desktop Publishing 


¢ Scalable Fonts « Font effects * Typeface customization 
¢ Equations * Tables * Graphics ¢ Foreign languages 
¢ Multi-lingual spell & hyphenation * IDE ¢ On-line help 
¢ Dos, Dos-32 and Windows versions * From $199 
“T ¢X of Tomorrow’—Notices of AMS, March 1991 
Call now fora FREE DEMO DISK 


MicroPress, Inc. 
68-30 Harrow Street, Forest Hills, NY 11375 
Tel (718) 575-1816 Fax (718) 575-8038 





Inquiry 709. 















SCIENTIST™ 


SCIENTIST is a program that fits equations to 
data, anything from y = a + bx — to multi-variate 
implicit equations, interpolating functions, Laplace 
transforms, or systems of differential equations. 
Modeling and data-fitting have never been quicker, 
easier or more reliable. Now available for 
Windows™. 


MicroMath Scientific Software 
800-942-MATH Fax: 801-943-0299 
PO Box 21550, Salt Lake City, UT 84121 


Inquiry 710. 


SOFTWARE/TYPESETTING 


MicroTgeX 


For documents as effective as your words! 


Publish elegant documents — even with complex 
mathematical/scientific equations or in foreign languages. 


e Exclusive Integrated Quick-Previewer 
¢ Scale fonts * Magnify or shrink images ¢ Print multiple 
pages on a single sheet * FREE demo disk * FREE shipping 
Micro Programs Inc. 
251 Jackson Ave., Syosset, NY 11791 
Tel: (516) 921-1351 Fax: (516) 921-1004 





Inquiry 711. 


SOFTWARE/VOICE/FAX 


HIGH LEVEL C LIBRARIES 


Multi-Voice and Multi-Fax are complete development C toolkits to 
access all the features for most voice and fax processing boards 
available today. It helps you write MULTI-LINE VOICE (and/or) FAX 
APPLICATION in minutes. Many example programs and libraries are 
delivered wit h fully commented source code. VISA/MC Accepted. 
Multi-Voice for Dialogic, Rhetorex, or Powerline II: $599 


Multi-Voice for Single Line Watson Board: $99 
Multi-Fax for CAS (Intel SatisFAXtion): $199 


ITl SOFTWARE 


Fax-On-Demand for information: (514) 835-2216 
Tel: 514-597-1692 Fax: 514-526-2362 BBS: 514-835-5945 





Siler 
NCSS 5.x Series — $125 


Easy-to-use menus & spread sheet. Multiple regression. 
T-tests. ANOVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discriminant 
analysis. Nonparametrics. Cross Tabulation. Graphics: 
histograms, box, scatter, etc. Reads ASCIl/Lotus. Many new 


aaa-on modauies. NcSS 


329 North 1000 East, Kaysville, UT 84037 


Phone: 801 























“Computer Help Desk 
Time = 


The clock doesn’t start 
until you’re speaking with one of our tech reps. 
Our clients are NEVER put on hold! 
/min. 


Mon-Sat $2.50 /m 
10am-8 pm 1 (900) 407-3700 Must be 18 
T 
































UNIX ARCHIVE & BACKUP 


¢ The Complete Software Solution 

e All Leading UNIX Platforms Supported 
¢ Tape & Optical Backup Devices 

¢ Controls Industry Standard Jukebox’s 
e Stand-alone or Network Solution 


RESTORES MANY TIMES QUICKER THAN STANDARD UTILITIES 
WILLOW LTD. 


Call +44 202 861811 — Fax +44 202 897139 
(Distributors Welcome Worldwide) 





PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview — zoom, pan. Works with most 
CAD programs. Supports most printers. Requires 
DOS 2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 
24-16 Steinway St., Suite 605, Astoria, NY 11103 
718-545-3505 


15 





ZSORT 


Sort huge files fast on a PC. Choose records 
to sort using INCLUDE expressions. 
Individual $20 Network $35 
One Site $100 Company $400 
Manual $10 


ZIPFAST Box 12238 
Lexington, KY 40581-2238 


MARKET TO EUROPE! 


The BYTE EURODECK offers you a 
unique opportunity to sell your computer 
products to BYTE’s 50,000 European 
Subscribers! 


Call Joseph for more info! 


(603) 924-2533 























FREENET 




















215-445-1111 


aK Lively Chat * Gifs Galore 
‘ Internet Mail * News Groups 
1000’s of DOS & Windows Files 


Service is FREE You Pay L.D. Charge | 








THE ULTIMATE BBS 
FREE FREE FREE FREE FREE FREE FREE 
Latest Windows and DOS Utils, Pgms, Source 


Code, Lively CHAT, online games, Internet Access | 
and more and all FREE. Call from home or office | 


up to 14.4K and download for FREE. (n/8/1) 


217-792-3663 


Customer Service 415-281-4429 

















Want to sell your PC-based development tools 


application specific Windows software, and pro- | 
fessional-use applications in Japan? Whole system | 
sales would also be welcome. Now is the time to get into | 
the Japanese market because Japan is behind in the | 
development of Windows products. Do not worry. Our | 
technical engineers will help you with all changes to | 
Japanese standards and also with the preparation of } 


Japanese manuals. 


Giken Shoji Co., Ltd. 
Fax: 81-052-972-6577 Phone: 81-052-972-6544 


6F Soar Bldg. 2-3, 1-chome, Izumi, Higashi-ku, Nagoya 461, Japan | 





Put All Your Documents on 
CD-ROM for less! 


We can assist you in your CD-ROM Development by 
converting paper documents, microfilm or fiche, catalogs and 


images on to CD-ROM. We also develop search engines for | 


retrieval purposes. 
Competitive prices and excellent customer service 
Call for information. 
Media Conversion Corp. 
800 Roosevelt Road, Building D/Suite 106 
Glen Ellyn, IL 60137 
0) 860-1033 or Fax (708) 469-1277 








YOUR SALES MESSAGE 


about the special 
computer product or service 

that you provide 

belongs in print 


THE 
BUYER’S MART 


can help you reach computer 
professionals and produce valuable 
inquiries for your company! 
Call 


Margot Swanson 


for more information 


603-924-2656 
Fax: 603-924-2683 

















BBS 











































































































SIMPLY 
THE BEST 
RESOURCE 
FOR 
DIRECT 
BUYERS! 


Use BYTE’s fast, conven- 
ient card deck to find 
the best deals on 
computer products and 
services. Each mailing is 
loaded with essential 
hardware and software 
product information for 
making purchases direct 
from the manufacturer 
—and its absolutely free! 


The BYTE Deck is your 
#1 resource for: 


e CD-ROM 

e Networking 

e Multimedia 

e Windows 
and More! 


The next edition of the 
BYTE Deck mailing will 
arrive in your mailbox 
soon. Don’t miss it! 


Advertisers: 
Call Susan Rastellini today at 
(603) 924-2596 or fax your order to 
(603) 924-2683 


BVIEIUECK 
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YOUR DIRECT LINK 


ADVERTISER CONTACT INFORMATION 





To order products or request FREE information, call advertisers directly or send in the 
Direct Link Card by mail or fax! Let them know you saw it in BYTE! 


Inquiry No. Page No. 
A 
61 ADAPTEC 115 
62-63 © ADVANCED LOGIC RESEARCH 125 
64 ALADDIN KNOWLEDGE SYSTEMS 103 
193 ALLMICRO 219 
530 ALTEX ELECTRONICS 232PC 2-3 
532 ALTEX ELECTRONICS 232S0 2-3 
: AMBRA COMPUTER CORP (N.A.) 48A-H 
. AMERICA ONLINE INC (N.A.) 128A-B 
241 AMERICAN INFOSCIENCE 237 
” AMERICAN LUNG ASSOC 232PC 4 
* AMERICAN LUNG ASSOC 232S0 4 
65 AMERICAN POWER CONVERSION 126 
162 ANGOSS SOFTWARE INT'L 156 
200 ANNABOOKS 239 
190 APPRO INTERNATIONAL INC 230 
153-154 ARISTO GRAPHIC SYSTEMS (INT'L) 188 
153-154 ARISTO GRAPHIC SYSTEMS (U.S.) 188 
B 
66 BEST POWER TECHNOLOGY 151 
248-249 BILBO INNOVATIONS 236 
173 BIOSIS 175 
450 BIX 251 
501-502 BOCA RESEARCH INC (INT'L) 66 
67-68 BORLAND INTERNATIONAL Cll,1 
174 BUFFALO PRODUCTS 230 
BUSINESS WEEK (INT'L) 97 
. BUSINESS WEEK (INT'L) 135 
- BYTE BACK ISSUES (INT'L) 48IS 21 
3. BYTE EDITORIAL SURVEY 205 
: BYTE EURODECK (INT'L) 170 
. BYTE EUROPEAN RESELLER (INT'L) 80 
’ BYTE REPRINTS (INT'L) 142 
ss BYTE SHOW SERVICE (INT'L) 76-77 
' BYTE SUB MESSAGE 188 
. BYTE SUB MESSAGE 48IS 22 
C 
166 CALIFORNIA PC PRODUCTS INC —- 145 
147 CARDIFF SOFTWARE 50 
69-70 COLORADO MEMORY SYSTEMS 19 
254 COMPAQ PORTABLES (N.A.) 87-89 
255 COMPAQ SYSTEMS (N.A.) 76-77 
503-504 COMPEX INC 48IS 13 
172 COMPEXPO / COMPFAIR 189 
246 COMPUSHARP INTEGRATED SERV 235 


71 COMPUTER ASSOCIATES 


42-43 


175 COMPUTER DISC WAREHOUSE 212-213 
" COMPUTER PROFS’ BOOK SOC 200A-B 
sf COMPUTER PROFS’ BOOK SOC 201 
505 COMPUTER QUICK 48IS 23 
531 COMPUTERLANE UNLTD 232PC 1 
231 CONTROL CONCEPTS, INC 235 
201 CONTROL VISION 237 
73 COREL DRAW 3-4-5 54 
72 COREL PHOTO CD-ROM 41 
146 CREATIVE LABS INC 11 
160-161 CRYSTALOGIC INC 120 
74-75 CTX INTERNATIONAL INC 168 
76-77. CURTIS INC 160 
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Phone No. 


408-945-8600 
714-581-6770 
800-223-4277 
800-653-4933 
800-531-5369 
800-531-5369 
800-200-1468 
800-827-6364 
512-440-1132 
800-LUNG USA 
800-LUNG USA 


800-800-4APC 
dept. A2 


416-593-5077** 
800-462-1042 
800-927-5464 

+49-40-54747** 
800-631-7646 


800-356-5794 
ext. 6096 


800-203-0092 
215-587-4847 
800-695-4775 
407-997-6227 


800-336-6464 
ext. 8653 


800-345-2356 
212-572-6012 
+41 21617 44 11 


603-924-2533 


+49-6131-83-41-93"* 


603-924-2618 
603-924-2608 


609-426-7087** 


800-394-4122 
800-659-8755 


800-451-0897 
ext. 751 


800-345-1518 
800-345-1518 
714-630-7302 
+36-1-117-0436"* 
800-934-4364 


800-225-5224 
dept. 10500 


800-959-4CDW 


717-794-2191 
415-861-8330 
800-526-3482 
800-922-9259 
316-231-6647 


613-728-3733 
ext. 28 


800-772-6735 
ext. 100 


800-998-LABS 
800-391-9190 
909-595-6146 
612-631-9512 








Inquiry No. Page No. Phone No. 
506-507 CYBEX CORP (INTL) CIV 205-430-4030** 
176-177 CYBEX CORP 217 205-430-4030** 
& 
151 DALLAS SEMICONDUCTOR 85 800-258-5061 
78-79 DATAACCESS CORP 182 800-451-3539 
251 DATA ELECTRONICS USA, INC 235 800-9LOGGER 
178 DATALUX CORP 214 800-DATALUX 
202 DATAMAN LTD 237 407-649-3335 
. DATAPRO 199 800-328-2776 
80 DATASTORM TECHNOLOGIES 161 800-315-3282 
: DELL COMPUTER CORP (N.A.) Cill 800-626-8260 
: DELL COMPUTER CORP (N.A.) CIV 800-626-8260 
81 DELPHI INTERNET SERVICES 152 800-695-4005 
245 DESIGNER CHECKS 238 800-239-4087 
179-180 DISTRIBUTED PROCESSING TECH 221 800-322-4378 
E 
82-83 ELIASHIM MICROCOMPUTERS 162 813-744-5177 
239-240 ELMA ELECTRONIC INC 236 510-656-3400 
247 EMATEK GMBH 239 +49-221-529666** 
508-509 EUTRON 48IS 20 +39-35-692-229** 
F 
526-527 F & H SIMULATIONS 48IS 15 +31 13 427 516" 
510-511 FAST HARDLOCK 48IS 7 +49-89-539800-20 
518 FIRST INTERNATIONAL COMP = 4481S 2 +886-2-718-2782"* 
181-182 FIRST SOURCE INT'L 222 714-448-7750 
252 FRAME TECHNOLOGY 36-37 800-U4FRAME 
ext. 603 
84-85 FRONTIER TECHNOLOGIES 127 414-241-4555 
86-87 FUTURESOFT ENGINEERING 195 713-496-9400 
G 
203 GAMMA PRODUCTIONS 239 800-974-2662 
. GATEWAY 2000 64A-H 800-846-2058 
- GATEWAY 2000 64I-L 800-846-2058 
. GATEWAY 2000 65 800-846-2058 
204-205 GENOVATION, INC 236 714-833-3355 
88-89 GLENCO ENGINEERING 149 800-562-2543 
229-230 GRANITE DIGITAL 236 510-471-6442 
512 GREY MATTERLTD 481S 19 +44-(0)364-53071** 
206-207 GTEK INC 234 800-282-4835 
H 
235 H & R TECHNOLOGY 233 800-959-6439 
sf HEWLETT-PACKARD 28-29 800-LASERJET 
ext. 8246 
. HEWLETT-PACKARD 45 800-LASERJET 
ext. 8246 
218-219 HI-LO SYSTEMS 237 510-623-8860 
208 HOOLEON CORP 236 602-634-7515 
90 HUMMINGBIRD COMMUNICATIONS 163 905-470-1207** 
: 
92 IBM MICROELECTRONICS 2-3 800-POWER PC 
91 IBM PC DIRECT (N.A.) 80,80A-F 800-426-7176 
93 IBM PERSONAL S/W PRODUCTS 35 800-3-IBM OS2 
94 IBM SOFTWARE SOLUTIONS 15 800-342-6672 
236 IERC 233 818-842-7277 
95 INTEGRAND RESEARCH 122 209-651-1203 
96 INTEL CORP 12-13 800-538-3373 
257-258 INTERGRAPH (N.A.) 142 800-345-4856 
97-98 INTERGRAPH 177 800-345-4856 
209 lO TECH 237 216-439-4091 
144-145 ITERATED SYSTEMS 128 800-437-2285 
J 
183 JAMECO ELECTRONICS 215 800-831-4242 
a JDR MICRODEVICES 231 800-538-5000 








Inquiry No. Page No. 
K 
99 KFC (N.A.) 170 
210 KILA 235 
100-101 KINGSTON TECHNOLOGY 131 
513 KUO FENG CORP (INT'L) 59 
L 
197-198 LA TRADE 218 
528-529 LABTAM 48iS 14 
211 LAGUNA DATA SYSTEMS 237 
523 LANSOURCE 48IS 12 
514 LIGATURE LTD 48IS 24 
167 LIIKKUVA SYSTEMS INT’L 75 
: L&L TELCO LTD 239 
M 
ss MAN IN THE CHAIR 232S0 1 
521-522 MARX DATENTECHNIK GMBH = 481S 10 
: MCGRAW-HILL ONLINE (INT'L) 101 
192 MICRO 2000 220 
194-195 MICRO HOUSE 223 
185-186 MICRO SOLUTIONS COMP PROD ss. 225 
187-188 MICRO SOLUTIONS COMP PROD =. 227 
242-243 MICRODATA 235 
196 MICRO-INTERNATIONAL, INC 216 
. MICROSOFT CORP 8-9 
a MICROSOFT CORP 21-25 
103-104 MICROSTAR LABORATORIES 60 
143 MINICOM / CLASSNET VIDEO (INT’L) 127 
143 MINICOM / CLASSNET VIDEO (N.A.) 127 
110-111 MINUTEMAN 57 
520 MITAC INT’L CORP 48iS 11 
155 MOTOROLA RISC DIVISION (INT'L) 16-17 
155 MOTOROLA RISC DIVISION (N.A.) 16-17 
® 
106-107 NANAO USA CORP (N.A.) 97 
212 NATIONAL INSTRUMENTS 238 
. NETWORK COMP DEVICES (N.A.) 101 
184 NEVADA COMPUTER 226 
244 NEWVOICE 234 
108 NOVELL, INC (N.A.) 135 
109 NSTL 232 
0 
519 ON TIME MARKETING 48IS 22 
7 OSBORNE MCGRAW-HILL 106-107 
232 OUTOKUMPU RESEARCH OY 238 
P 
199 PACIFIC COAST MICRO 224 
224 PACIFIC SOFTWORKS 239 
256 PASSPORT DESIGNS INC 105 
112. PATTON & PATTON 197 
113-114 PC POWER & COOLING 83 
250 PE LOGIC 233 
115 PERSOFT INC 157 
213 PERSONAL TEX 238 
515 PHAR LAP SOFTWARE INC (INT’L) Cll 
516 PHILIPS MONITORS (INT'L) 88-89 
116-117 PINNACLE MICRO 7 
525 PIONEER HIGH 
FIDELITY (GB) LTD (INT'L) 87 
118 PKWARE INC 62 
163-164 PLEXTOR 39 
150 POWERSOFT CORP (N.A.) 66 


Phone No. 


800-253-2872 
303-444-7737 
714-435-2600 
+886-2-754-2829 


800-433-3726 
508-393-5780 
800-938-TAPE 
+44-223-237778 
+972-2-513553 
916-676-0676 
809-563-0116 


603-924-9281 
+49-8403-1555 
609-426-7352** 
800-864-8008 
800-926-8299 
800-295-1214 
800-295-1214 
800-539-0123 
800-967-5667 


800-434-3982 
ext. NFS 


800-434-3982 
ext. NFS 


206-453-2345 
+972-2-518-971 
800-922-8020 
214-446-7363 
+886-2-5014265** 
+44-272-447760 
800-845-MOTO 


310-325-5202 
512-794-0100 
800-800-9599 
800-982-2925 
703-448-0570 
800-NETWARE 
610-941-9600 


+49-40-437472 
800-822-8158 
+358396265310** 


619-581-6040 
800-541-9508 
415-726-0280 


800-525-0082 
ext. 114 


800-722-6555 
800-345-SCSI 
800-368-5283 
800-808-7906 
617-661-1510 


+31-40-73-39-83** 


714-727-3300 


414-354-8699 
800-4PLEXTOR 
800-395-3525 
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ADVERTISER CONTACT INFORMATION 











Inquiry No. Page No. Phone No. | Inquiry No. Page No. Phone No. Inquiry No. Page No. Phone No. 
102 PROGRAMMER’S PARADISE 52-53 800-445-7899 * SILICON GRAPHICS (N.A.) 110 800-800-7441 Vv 
Q ext.B29_ | 999 _—-VIDEX, INC 233 503-758-0521 
21 IN -969- 
214 = QUALSTAR CORP 237 800-468-0680 | ; . sata hae P 2eeueuee 138-139 VIEWSONIC 63 909-869-7976 
119 | QUARTERDECK OFFICESYSTEMS 51 310-392-9851 i : na — = j esate WwW 
16-754-1856** 
tee I RRECHING scan meme era ere 61 203-329-7408 | 517  WALKER,RICHER& QUINN —48IS9_206-217-7100 
R 533. SOLIDCOMPUTERGMBH (INTL) 201 +49-89-3159146 | 140 | WATCOM 31 519-886-3700 
121-122 RAINBOW TECHNOLOGIES 69 800-852-8569 995 STARGATE TECHNOLOGIES 233 800-782-7428 156-157 WIBU (INT'L) 50  +49-721-377455 
ext. 
: eon 221 WINTEK CORP 238 800-742-6809 
a DORMER NIG isis“ aangaaiacs 128-129 SYSTAT INC 146 708-864-5670 
191 WORLDWIDE TECHNOLOGIES 228 215-922-0116** 
123-124 ROSE ELECTRONICS 72 800-333-9343 T 
Ss 217. ~~ TALKING TECHNOLOGY INC 234 800-685-4884 Z 
am NT sa viaiaioae 132 TEKTRONIX 71 800-835-6100 141 ZENITH DATA SYSTEMS 46-47 anal See) 
ext. 
* SCITOR CORP 99 415-570-7700 ext. 32G 
ae ee ee eee re aa, 253 TEXAS INSTRUMENTS 95 800-TLTEXAS 142 | ZEOS INTERNATIONAL 172-173 800-554-5226 
222  Z-WORLD ENGINEERING 237. 916-757-3737 
apace GiHAERGTIELCRE 545: Shasageiee 133. | TOSHIBA AMERICA INC 32-33 800-457-7777 ee ce ey 
927-228 SIGMA TECH SOFTWARE 234 818-368-6132 134-135 TOUCHSTONE SOFTWARE 198 714-969-7746 
ext. B29** 136-137 TRIPP LITE 70 312-755-8741 ** Indicates FAX Number 


BYTE ADVERTISING SALES STAFF 


David B. Egan, Associate Publisher, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2678, Fax: (603) 924-7620 
Diane Lieberman, Director, Inside Advertising Sales, One Phoenix Mill Lane, Peterborough, NH 03458, Tel. (603) 924-2518, Fax: (603) 924-2683 


NEW ENGLAND SOUTHEAST SOUTHWEST, NORTH PACIFIC SOUTH PACIFIC 
ME, NH, VT, MA, RI, CT, ONTARIO NC, SC, GA, FL, AL, TN, MS, AR, LA, ROCKY MOUNTAIN NORTHERN CA, OR, ID, MT, WY, UT ORANGE COUNTY 
CANADA & EASTERN CANADA KY, DC, MD, VA, WV CO, OK, TX Roy J. Kops (415) 513-6861 SAN DIEGO COUNTY 
Sanford L. Fibish (617) 860-6344 MaryAnn Goulding (404) 843-4782 Jennifer Walker (214) 701-8496 James Bail (603) 924-2662 Beth Dudas (714) 753-8140 
Patricia Payne (603) 924-2654 Brian Higgins (603) 924-2651 Kevin Lary (603) 924-2527 SILICON VALLEY, HI, WA, AK, Mark Speros (714) 753-8140 
McGraw-Hill Publications McGraw-Hill Publications McGraw-Hill Publications W. CANADA Brad Dixon (603) 924-2574 
24 Hartwell Avenue 4170 Ashford-Dunwoody Rd., Suite 520 14850 Quorum Dr., Suite 380 Susan Werner (415) 513-6862 McGraw-Hill Publications 
Lexington, MA 02173 Atlanta, GA 30319 Dallas, TX 75240 James Bail (603) 924-2662 15635 Alton Pkwy., Suite 290 
FAX: (617) 860-6899 FAX: (404) 252-4056 FAX: (214) 991-6208 McGraw-Hill Publications Irvine, CA 92718 

1900 O'Farrell Street, Suite 200 FAX: (714) 753-8147 
EAST COAST MIDWEST San Mateo, CA 94403 
NY, NYC, NJ, DE, PA IL, MO, KS, 1A, ND, SD, MN, FAX: (415) 513-6867 


: . WI, NE, IN, Mi, OH 
Kim Norris (212) 512-2645 poten Late 
Jonathan oa (603) 924-2665 Lori Silverstein (61 4) 759-3744 
McGraw-Hill Publications pea neues 
1221 Avenue of Americas—28th Floor 4635 ton Corporate Dive 


Columbus, OH 43232 
FAG (212) bie 2005 FAX: (614) 759-3142 


Peterborough, NH Office: Inside Sales FAX: 603-924-2683 Advertising FAX: 603-924-7507 


Hardware/Software Showcase The Buyer's Mart/Classifieds BYTE Deck EURO-DECK Regional Advertising Sections 
Mark Stone (603) 924-2695 Margot L. Swanson (603) 924-2656 Susan Rastellini (603) 924-2596 Joseph Mabe (603) 924-2533 = Ed Ware (603) 924-2664 

Ellen Perham (603) 924-2598 BYTE Publications BYTE Publications BYTE Publications Fax: (603) 924-2683 

BYTE Publications One Phoenix Mill Lane One Phoenix Mill Lane One Phoenix Mill Lane 

One Phoenix Mill Lane Peterborough, NH 03458 Peterborough, NH 03458 Peterborough, NH 03458 


Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KINGDOM, GERMANY, SWITZERLAND, ITALY, TAIWAN JAPAN AUSTRALIA 
FRANCE, BENELUX AUSTRIA SCANDINAVIAN COUNTRIES JanetWang © Masaki Mori Phil Bush 
Gary Lucas (+44 71 495 6780) Jurgen Heise Zena Coupé, Amanda Blaskett Third Wave Publishing Corp. Transworld Media Inc. National Advertising Services 
Jonathan McGowan McGraw-Hill Publishing Co. A-Z International Sales Ltd. 2nd Fl., No. 19-2, Lane 231 702, 2-26-3 Nishigotanda 7-13 Parraween Street 
(+44 71 495 6781) Liebigstrasse 19 70 Chalk Farm Road Fu Hsing North Road Shinagawa-ku, Cremorne NSW 2090, 
McGraw-Hill Publishing Co. D-60323 Frankfurt London NW1 8AN Taipei 105 Tokyo 141 Australia 
34 Dover St. Germany England Taiwan R.O.C. Japan Tel: +61 2 908 9329 
London W1X 4BR Tel: +49 69 7140 7140 Tel: +44 71 2843171 Tel: +886 2 7136959 Tel: +81 3 33887466 FAX: +61 2 953 8274 
England FAX: +49 69 7140 7146 FAX: +44 71 2843174 FAX: +886 2 7189467 FAX: +81 3 37880674 
FAX: +44 71 4956734 INDIA, INDONESIA, PAKISTAN, 
TELEX: 892191 ISRAEL HONG KONG A. Suzuki PHILIPPINES, OTHER ASIAN 
Dan Ehrlich Zoe Yen Nexus, Inc. AND PACIFIC COUNTRIES 
Ehrlich Communication Int'l. Third Wave Publishing Corp. 2-35-8, Unoki, Ota-ku K.T. Wu 
P.O. Box 99 Unit 2, 6F Hing Wah Center Tokyo 146 Third Wave Publishing Corp. 
Herzliya 46101 82-84 To Kwa Wan Road Japan 2nd Fl., No. 19-1, Lane 231 
Israel Kowloon, Hong Kong Tel: +81 3 37573721 Fu Hsing North Road 
Tel: +972 9 586245 Tel: +852 764 3830 FAX: +81 3 37572266 Taipei 10445, Taiwan 
Tel: +972 9 586246 FAX: +852 764 3857 R.0.C 


FAX: +972 9 585685 SINGAPORE Tel: +886 2 7136959 
| KOREA FAX: +886 2 7151950 
Subscription Customer Service Young-Seoh Chinn ne 
U.S. 1-800-232-2983 JES Media International Eastern Publishing Assoc. Pte., Ltd. MALAYSIA 
= 6th Fl., Donghye Bldg. 1123 Serangoon Road, #03-01 H.K. Lin 


i 47-16, M il-D: ; Servex (Malaysia) Sdn. Bhd. 
Outside U.S. +1-609-426-7676 ce ag von Singapore 1292 os eee 


Seoul 134-070, Korea FAX: +65 298 7551 160, Jalan Ampang 


ioti : 50450 Kuala L 
pot een Svea pe) Pai sea 2astat eee 


U.S. 1-800-257-9402 a aoe 
Outside U.S. +1-609-426-5526 
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For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 

















Category No. Category No. Category No. 
Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
i A RD W, A RE 53 DIAGNOSTIC EQUIPMENT 15 MEMORY /CHIPS/ 
242-243 MICRODATA 235 UPGRADES 
181-182 FIRST SOURCE INT’L 222 
1 ACCESSORIES /SUPPLIES 7 DISK & OPTICAL DRIVES 92 IBM MICROELECTRONICS 2-3 
235 H & R TECHNOLOGY 233 | 246 COMPUSHARP INTEGRATED SERV _-.235:—C|s«1'88 JAMECO ELECTRONICS 215 
236 = IERC 233234 CONTROL CONCEPTS, INC oi. bets 
76-77 = CURTIS INC 160 | 155 MOTOROLA RISC DIVISION 16-17 
2 ADD-IN BOARDS 181-182 FIRST ast lal oe 191 WORLDWIDE TECHNOLOGIES 228 
ety ADAPTEC Dera 
501-502 BOCA RESEARCH INC (INT'L) 66 16 MISCELLANEOUS 
76-77 CURTIS INC 160 185-186 MICRO SOLUTIONS COMP PROD 225 
187-188 MICRO SOLUTIONS COMP PROD 227 HARDWARE 
179-180 DISTRIBUTED PROCESSING TECH 221 
96 INTEL CORPORATION 42-13 | 116-117 PINNACLE MICRO 7 | 248-249 BILBO INNOVATIONS 236 
183 JAMECO ELECTRONICS 915 | 929 PIONEER HIGH FIDELITY (GB) LTD (INT'L) 87 | 166 CALIFORNIA PC PRODUCTS INC 145 
| 163-164 PLEXTOR 39 95 INTEGRAND RESEARCH 122 
a0 Pe POG — 130-131 TEAC AMERICA INC 73 
120 QUATECH INC 210 199 PACIFIC COAST MICRO 224 
225 STARGATE TECHNOLOGIES 233 113-114 PC POWER & COOLING 83 
217 TALKING TECHNOLOGY INC 234 | 10 GRAPHICS TABLETS/MICE/ 
PEN INPUT 17 MODEMS/MULTIPLEXORS 
3 BAR CODING 153-154 ARISTO GRAPHIC SYSTEMS 188 | 501-502 BOCA RESEARCH INC (INT'L) 66 
* JDR MICRODEVICES 231 
220 VIDEX, INC 233 148-149 ZYXELUSA 121 
11 KEYBOARDS 
4 COMMUNICATIONS/ 178 DATALUX CORPORATION 214 | 18 MONITORS & TERMINALS 
NETWORKING 239-240 ELMA ELECTRONIC INC 236 | 74-75. CTX INTERNATIONAL INC 168 
206-207 GTEK INC 934 | 204-205 GENOVATION, INC 236 | 178 DATALUX CORPORATION 214 
143 MINICOM / CLASSNET VIDEO 127 | 208 HOOLEON CORPORATION aah} 06 KFC (N.A.) 170 
244 NEWVOICE 234 513 KUO FENG CORPORATION (INT’L) 59 
237-238 RCI 234 | 12 LAN HARDWARE 106-107 Lites fae CORP (N.A.) 97 
123-124 ROSE ELECTRONICS 72 y 516 PHILIPS MONITORS (INT'L) 88-89 
215 SANGOMA TECH INC 234 cela a 2 aol ta tial 48S . 524 SAMTRON 48iS 5 
ee re ee oor ERS 234 | 506-507 CYBEX CORPORATION (INT'L) cige’ | 1eoi82 ER SONe sg 
533 SOLID COMPUTER GMBH (INT’L) 201 176-177 CYBEX CORPORATION 17 
225 STARGATE TECHNOLOGIES 233 | 181-182 FIRST SOURCE INT'L 222 | 19 #MULTIMEDIA/CD-ROM 
ay TALKING TECHNOLOGY INC 234 | 413-114 PC POWER & COOLING 83 61 ADAPTEC 115 
241 AMERICAN INFOSCIENCE 237 
5 COMPUTER SYSTEMS 13 LAPTOPS & NOTEBOOKS 201 CONTROL VISION 237 
62-63 | ADVANCED LOGIC RESEARCH 125 | « AMBRA COMPUTER CORP (N.A.)  48A-H kas Sidianlaes Sapte Af 
: AMBRA COMPUTER CORP (N.A.) 48A-H 255 COMPAQ PORTABLES (N.A.) 76-77 | « SILICON GRAPHICS 110 
190 APPRO INTERNATIONAL INC 230 518 FIRST INTERNATIONAL COMPUTER 48IS 2 430-131 TEAC AMERICA INC 73 
254 COMPAQ SYSTEMS (N.A.) 87-89 | 91 IBM PC DIRECT (N.A.) 80,80A-F 
178 DATALUX CORPORATION 214 * JDR MICRODEVICES 231 
: DELL COMPUTER CORP (N.A.) Cll 196 MICRO-INTERNATIONAL, INC 216 20 PRINTERS/PLOTTERS . 
, DELL COMPUTER CORP (N.A.) CIV 520 MITAC INTERNATIONAL CORP 4siS 11 “4 HEWLETT-PACKARD 45 
e GATEWAY 2000 64A-H 253 TEXAS INSTRUMENTS 95 is HEWLETT-PACKARD 28-29 
- GATEWAY 2000 64I-L 133 TOSHIBA AMERICA INC 32-33 132 TEKTRONIX 71 
3 GATEWAY 2000 65 | 141 ZENITH DATA SYSTEMS 46-47 
92 IBM MICROELECTRONICS 2-3 142 ZEOS INTERNATIONAL 172-173 | 24 PROGRAMMABLE 
91 IBM PC DIRECT (N.A.) 80,80A-F | 
96 INTEL CORPORATION 1213 | 44 MAIL ORDER HARDWARE 
97-98 INTERGRAPH 177 | 174 BUFFALO PRODUCTS 230 
210 KILA 235 530 ALTEX ELECTRONICS 232PC 2-3 78-79 DATA ACCESS CORP 182 
196 MICRO-INTERNATIONAL, INC 216 532 ALTEX ELECTRONICS 232S0 2-3 202 DATAMAN LTD 237 
109 NSTL 232 : AMBRA COMPUTER CORP (N.A.) 48A-H 82-83 ELIASHIM MICROCOMPUTERS 162 
199 PACIFIC COAST MICRO 224 : AMERICAN LUNG ASSOCIATION  232PC 4 510-511 FASTHARDLOCK 48IS 7 
189 RECORTEC INC 229 . AMERICAN LUNG ASSOCIATION 232S0 4 218-219 HI-LOSYSTEMS 237 
* SILICON GRAPHICS 110 BYTE SHOW SERVICE (INT’L) 76-77 209 1O TECH 237 
533 SOLID COMPUTER GMBH (INT’L) 201 7 BYTE SUBSCRIBER SERVICES 48IS 22 * JDR MICRODEVICES 231 
223 TRI VALLEY TECHNOLOGY INC 235 175 COMPUTER DISC WAREHOUSE ~— 212-213 521-522 MARX DATENTECHNIK GMBH 48IS 10 
142 ZEOS INTERNATIONAL 172-173 531 COMPUTERLANE UNLTD 232PC 1 156-157 WIBU 50 
91 IBM PC DIRECT (N.A.) 80,80A-F 222 Z-WORLD ENGINEERING 237 
183 JAMECO ELECTRONICS 215 
6 DATA ACQUISITION * MAN IN THE CHAIR 232SO 1 22 SCANNERS/OCR/ 
251 DATA ELECTRONICS USA, INC 235 * MCGRAW-HILL ONLINE (INT’L) 101 
103-104 MICROSTAR LABORATORIES 60 | 196 MICRO-INTERNATIONAL, INC 216 DIGITIZERS 
212 NATIONAL INSTRUMENTS 238 184 NEVADA COMPUTER 226 82-83 ELIASHIM MICROCOMPUTERS 162 
120 QUATECH INC 210 191 WORLDWIDE TECHNOLOGIES 228 514 LIGATURE LTD 48IS 24 
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For FREE product information from individual advertisers, circle the 
corresponding inquiry numbers on Your Direct Link Card! 


To receive information for an entire product category, circle the category 
number on Your Direct Link Card! 





Category No. 
Inquiry No Page No. 
52 SECURITY 
510-511 FAST HARDLOCK 48IS 7 
521-522 MARX DATENTECHNIK GMBH 48IS 10 
156-157 WIBU 50 
23 TAPE DRIVES 
69-70 COLORADO MEMORY SYSTEMS 19 
211 LAGUNA DATA SYSTEMS PY 
185-186 MICRO SOLUTIONS COMP PROD 225 
187-188 MICRO SOLUTIONS COMP PROD 227 
214 QUALSTAR CORP Zor 
233-234 SHAFFSTALL CORPORATION 238 
24  UPS/POWER MANAGEMENT 
65 AMERICAN POWER CONVERSION 126 
66 BEST POWER TECHNOLOGY 151 
110-111 MINUTEMAN 57 
113-114 PC POWER & COOLING 83 
136-137 TRIPPLITE 70 
25 BUSINESS 
147 CARDIFF SOFTWARE 50 
245 DESIGNER CHECKS 238 
. MICROSOFT CORPORATION 8-9 
112 PATTON & PATTON 197 
7 SCITOR CORPORATION 99 
26 CAD/CAM 
153-154 ARISTO GRAPHIC SYSTEMS 188 
257-258 INTERGRAPH (N.A.) 142 
97-98 INTERGRAPH 177 
221 WINTEK CORP 238 
27 COMMUNICATIONS/ 
NETWORKING 
503-504 COMPEX INC 48IS 13 
80 DATASTORM TECHNOLOGIES 161 
84-85 FRONTIER TECHNOLOGIES 127 
86-87 FUTURESOFT ENGINEERING 195 
523 LANSOURCE 48IS 12 
108 NOVELL, INC (N.A.) 135 
115 PERSOFT INC 157 
170-171 SMITH MICRO SYSTEMS & S/W 190 
152 SOFTARC 141 
533 SOLID COMPUTER GMBH (INT’L) 201 
ot? WALKER, RICHER & QUINN 48IS 9 
165 Z-CODE SOFTWARE (N.A.) 59 
28 DATA ACQUISITION 
212 NATIONAL INSTRUMENTS 238 
29 DATABASE 
67-68 BORLAND INTERNATIONAL Cll,1 
71 COMPUTER ASSOCIATES 42-43 
78-79 DATA ACCESS CORP 182 
31 ENGINEERING/SCIENTIFIC 
526-527 F &H SIMULATIONS 48IS 15 
257-258 INTERGRAPH (N.A.) 142 





Category No. 
Inquiry No Page No. 
97-98 INTERGRAPH 177 
144-145 ITERATED SYSTEMS 128 
232 OUTOKUMPU RESEARCH OY 238 
213 PERSONAL TEX 238 
33 GRAPHICS 
153-154 ARISTO GRAPHIC SYSTEMS 188 
73 COREL DRAW 3-4-5 54 
72 COREL PHOTO CD-ROM 41 
247 EMATEK GMBH 239 
106-107 NANAO USA CORP (N.A.) 97 
256 PASSPORT DESIGNS INC 105 
35 MAIL ORDER 
175 COMPUTER DISC WAREHOUSE 212-213 
505 COMPUTER QUICK 48IS 23 
512 GREY MATTER LTD 48IS 19 
102 PROGRAMMER’S PARADISE 52-53 
36 §MATHEMATICAL/ 

STATISTICAL 
526-527 F &HSIMULATIONS 48IS 15 
213 PERSONAL TEX 238 
127 STATSOFT 113 
128-129 SYSTAT INC 146 
37 MISCELLANEOUS 

SOFTWARE 
519 ON TIME MARKETING 48IS 22 
38 ON-LINE SERVICES 
. AMERICA ONLINE INC (N.A.) 128A-B 
450 BIX 251 
81 DELPHI INTERNET SERVICES 152 
i L&L TELCO LTD 239 
39 OPERATING SYSTEMS 
93 IBM PERSONAL S/W PRODUCTS 35 
= NETWORK COMPUTING DEVICES (N.A.) 101 
108 NOVELL, INC (N.A.) 135 
119 QUARTERDECK OFFICE SYSTEMS 51 
40 PROGRAMMING LANGUAGES/ 

TOOLS 
162 ANGOSS SOFTWARE INT'L 156 
67-68 BORLAND INTERNATIONAL Cll,1 
160-161 CRYSTALOGIC INC 120 
247 EMATEK GMBH 239 
94 IBM SOFTWARE SOLUTIONS 15 
167 LIIKKUVA SYSTEMS INTERNATIONAL 75 
519 ON TIME MARKETING 48IS 22 
515 PHAR LAP SOFTWARE INC (INT'L) Clll 
150 POWERSOFT CORPORATION (N.A.) 66 
102 PROGRAMMER’S PARADISE 52-53 
125 SEQUITER SOFTWARE INC 158 
140 WATCOM 31 
41 SECURITY 
64 ALADDIN KNOWLEDGE SYSTEMS 103 
151 DALLAS SEMICONDUCTOR 85 
82-83 ELIASHIM MICROCOMPUTERS 162 
508-509 EUTRON 48IS 20 
510-511 FAST HARDLOCK 48IS 7 





Category No. 

Inquiry No Page No. 
88-89 GLENCO ENGINEERING 149 
521-522 MARX DATENTECHNIK GMBH 48IS 10 
121-122 RAINBOW TECHNOLOGIES 69 
126 SOFTWARE SECURITY 61 
156-157 WIBU 50 
45 UNIX 

252 FRAME TECHNOLOGY 36-37 
90 HUMMINGBIRD COMMUNICATIONS 163 
528-529 LABTAM 48IS 14 
i NETWORK COMPUTING DEVICES (N.A.) 101 
165 Z-CODE SOFTWARE (N.A.) 59 
46 UTILITIES 

64 ALADDIN KNOWLEDGE SYSTEMS 103 
193 ALLMICRO 219 
160-161 CRYSTALOGIC INC 120 
192 MICRO 2000 220 
194-195 MICRO HOUSE 223 
242-243 MICRODATA 235 
118 PKWARE INC 62 
134-135 TOUCHSTONE SOFTWARE 198 
47 WINDOWS 

200 ANNABOOKS 239 
80 DATASTORM TECHNOLOGIES 161 
84-85 FRONTIER TECHNOLOGIES 127 
203 GAMMA PRODUCTIONS 239 
257-258 INTERGRAPH (N.A.) 142 
167 LIIKKUVA SYSTEMS INTERNATIONAL 75 
106-107 NANAO USA CORP (N.A.) 97 
224 PACIFIC SOFTWORKS 239 
115 PERSOFT INC 157 
. SCITOR CORPORATION 99 
216 SILICONSOFT, INC 239 
48 WORD PROCESSING/DITP 

252 FRAME TECHNOLOGY 36-37 
514 LIGATURE LTD A48IS 24 
. MICROSOFT CORPORATION 21-25 


GENERAL 





“J 
Nn 


% amb * * * * * * * * 


BOOKS /PUBLICATIONS 

BIOSIS 175 
BUSINESS WEEK (INT’L) 97 
BUSINESS WEEK (INT’L) 135 
COMPUTER PROFS’ BOOK SOC (N.A.) 200A-B 
COMPUTER PROFS’ BOOK SOC (N.A.) 201 
OSBORNE MCGRAW-HILL 106-107 
MISCELLANEOUS 

BYTE BACK ISSUES (INT’L) 48IS 21 
BYTE EDITORIAL SURVEY 205 
BYTE EURODECK (INT'L) 170 
BYTE EUROPEAN RESELLER (INT'L) — 80 
BYTE REPRINTS (INT'L) 142 
BYTE SHOW SERVICE (INT’L) 76-77 
BYTE SUB MESSAGE 188 
BYTE SUB MESSAGE 48IS 22 
COMPEXPO / COMPFAIR 189 
DATAPRO 199 
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For more information on any of the companies covered in articles, columns, or news stories 

in this issue, circle the appropriate inquiry number on Your Direct Link Card. Each page number 
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Give BIX a try with our new 5 for Free Offer! Join BIX 


today and get 5 hours of evening and weekend access for free! 


Take the rest of the calendar month to explore BIX, and then 


hours for Fre continue for our standard $13 monthly membership fee. 


Pp Further details and complete rate information are 


provided during registration. Using any communications 


program, dial 1-800-695-4882. At the “logon” prompt enter bix. 


Then at the “name?” prompt enter bix.byte39. If you have any 
questions, call us at 1-800-695-4775 (voice). Or fax us at 617-491-6642. 


Send Internet mail to info@bix.com. Windows users can order BIXnav, our graphical 


interface for BIX, for easy point and click access. Details are available during registration. 


Under the 5 for Free plan, daytime rates ($9/hr.) apply for access during prime time hours. The 5 for Free offer 
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is valid for first-time members only 


Inquiry Card. 


The Internet connects you with 
more than 10 million people , at 
universities, companies, and other 
online services. Now, get full access 
to the Internet free of charge when 
you subscribe to BIX! You'll also 
get expert assistance from BIX 
moderators who can help you find 


your way around the Internet. 


These experts can guide you through 
the many services and features 
available, and help you find the 
information you're looking for. 
Anytime you need help, just join our 
special ‘internet’ conference and get 


fast answers to your questions. 


As you become more familiar with the 
Internet, you'll be able to download 
Tiles from all over the world using FTP, 
connect to other sites and services 
through telnet, read and reply to 
Usenet Newsgroups, access utilities 
like finger and whois, and much more! 
BIX and the Internet together provide 
the largest and most effective technical 


resource for computing professionals. 


And with over 600 local access 
numbers in the U.S., plus telnet access 
via the Internet, BIX makes it easy to 
connect. Try BIX today through our 
special 5 for Free offer - and become 


part of the top technical team! 


If you can Hack It 





(Pees) Tom R. Habfhill 
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R.LP Commodore 1954-1994 








A look at an innovative computer industry pioneer, 
whose achievements have been largely forgotten 


bituaries customarily focus on the de- 
ceased’s accomplishments, not the un- 
pleasant details of the demise. That’s es- 
pecially true when the demise hints strongly of 
self-neglect tantamount to suicide, and nobody can 
find a note that offers some final explanation. 

There will be no such note from Com- 
modore, and it would take a book to explain 

; why this once-great computer company lies 

~-/ cold on its deathbed. But Commodore deserves 

a eulogy, because its role as an industry pioneer has 

been largely forgotten or ignored by revisionist his- 

torians who claim that everything started with Apple 
or IBM. Commodore’s passing also recalls an era 
when conformity to standards wasn’t the yardstick 
by which all innovation was measured. 

In the 1970s and early 1980s, when Commodore 
peaked as a billion-dollar company, the young com- 
puter industry wasn’t dominated by standards that 
dictated design parameters. Engineers had much 
more latitude to explore new directions. Users tend- 
ed to be hobbyists who prized the latest technology 
over backward compatibility. As a result, the mar- 
ket tolerated a wild proliferation of computers based 
on many different processors, architectures, and 
operating systems. 

Commodore was at the forefront of this revo- 
lution. In 1977, the first three consumer-ready 
personal computers appeared: the Apple II, the 

Tandy TRS-80, and the Commodore PET (Per- 
sonal Electronic Transactor). Chuck Peddle, who 
designed the PET, isn’t as famous as Steve Wozniak 
and Steve Jobs, the founders of Apple. But his dis- 
tinctive computer with a built-in monitor, tape drive, 
and trapezoidal case was a bargain at $795. It es- 

tablished Commodore as a major player. 

The soul of Commodore was Jack Tramiel, an 

Auschwitz survivor who founded the company 
as a typewriter-repair service in 1954. Tramiel was 
an aggressive businessman who did not shy away 
from price wars with unwary competitors. His slo- 
gan was “computers for the masses, not the classes.” 

In what may be Commodore’s most lasting lega- 
cy, Tramiel drove his engineers to make computers 
that anyone could afford. This was years before 
PC clones arrived. More than anyone else, Tramiel 
is responsible for our expectation that computer 
technology should keep getting cheaper and better. 
While shortsighted critics kept asking what these 

machines were good for, Commodore intro- 











4 waa duced millions of people to personal computing. 


Today, I keep running into those earliest adopters at 
leading technology companies. 
Commodore’s VIC-20, introduced in 1981, was 
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the first color computer that cost under $300. VIC- 
20 production hit 9000 units per day—a run rate 
that’s enviable now, and was phenomenal back then. 
Next came the Commodore 64 (1982), almost cer- 
tainly the best-selling computer model of all time. 
Ex-Commodorian Andy Finkel estimates that sales 
totaled between 17 and 22 million units. That’s more 
than all the Macs put together, and it dwarfs IBM’s 
top-selling systems, the PC and the AT. 

Commodore made significant technological con- 
tributions as well. The 64 was the first computer 
with a synthesizer chip (the Sound Interface De- 
vice, designed by Bob Yannes). The SX-64 (1983) 
was the first color portable, and the Plus/4 (1984) 
had integrated software in ROM. 

But Commodore’s high point was the Amiga 
1000 (1985). The Amiga was so far ahead of its 
time that almost nobody—including Commodore’ s 
marketing department—could fully articulate what 
it was all about. Today, it’s obvious the Amiga was 
the first multimedia computer, but in those days it 
was derided as a game machine because few people 
grasped the importance of advanced graphics, sound, 
and video. Nine years later, vendors are still strug- 
gling to make systems that work like 1985 Amigas. 

At atime when PC users thought 16-color EGA 
was hot stuff, the Amiga could display 4096 colors 
and had custom chips for accelerated video. It had 
built-in video outputs for TVs and VCRs, still a 
pricey option on most of today’s systems. It had 
four-voice, sampled stereo sound and was the first 
computer with built-in speech synthesis and text-to- 
speech conversion. And it’s still the only system 
that can display multiple screens at different reso- 
lutions on a single monitor. 

Even more amazing was the Amiga’s operating 
system, which was designed by Carl Sassenrath. 
From the outset, it had preemptive multitasking, 
messaging, scripting, a GUI, and multitasking com- 
mand-line consoles. Today’s Windows and Mac 
users are still waiting for some of those features. On 
top of that, it ran on a $1200 machine with only 
256 KB of RAM. 

We may never see another breakthrough com- 
puter like the Amiga. I value my software invest- 
ment as much as anyone, but I realize it comes at a 
price. Technology that breaks clean with the past is 
increasingly rare, and rogue companies like Com- 
modore that thrived in the frontier days just don’t 
seem to fit anymore. 


Tom R. Halfhill is a BYTE senior news editor based in San 
Mateo, California. You can reach him on the Internet or BIX 
at thalfhill@ bix.com. 





LAUNCH BAR 


FrontRunner’s Launch Bar offers 
one-button launching of your favorite 
applications. Customize it any way 
you like! 


COPY & PASTE 


Just highlight and click to copy and 
paste any part of your DOS session into 
a Windows or DOS program. °»., 


COMMAND LINE POWER 


Run DOS or Windows programs right 
from the DOS prompt! . 


POWERFUL REALTIME ~. 


STATUS BAR 


FrontRunner’s Status Bar displays 
real-time information including 
system resources... and lets you 
write modules to display your own 
up-to-date information! 
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Bringing the best of DOS to 
Windows... And the Power 
of Windows to DOS 


Frustrated with switching between 
Windows and DOS applications? Now 
you can get the command-line power 
you need integrated with the 
Windows graphical features you want. 
Phar Lap FrontRunner is a powerful 
DOS-based Windows desktop that 
brings intuitive GUI features to 
command-line DOS. FrontRunner lets 
you run Windows programs directly 
from the DOS prompt, provides an easy- 
to-use, menu-driven alternative to 
Program Manager, lets you launch 
applications with a click, keeps custom 
information at hand with Phar Lap’s 
unique Status Bar, and much more! 
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SIMPLIFIED RUN MENU 


Run Menu offers Program Manager functionality 
without navigating through all those open windows! 
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Bet er DOS Bos - _ roll one 
view your entire DOS screen 


~ history and run Windows programs 
nee from the DOS prompt 


o Quick and Easy Program Manager 
Replacement — no more searching 
through all those windows 

¥ Customizable Launch Bar — instant 
access to your favorite programs 

¥ Powerful Visual Batch Language 
Extensions for DOS — easily 
create visual front ends 

¥ Programmable Status Bar — view 
the real-time information you need 
most 

¥Y Versatile Utilities — to enhance 
your productivity 
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HISTORY 


Scroll to view the complete 
history of your DOS session. 
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Cull Now 
To Order 
4 To Get Your 
Free Demo: 


ra $00:292:9622 - 


Now you can test ride a winner with our 
free FrontRunner Lite and Guided Tour 
Demo disks. FrontRunner Lite is a trial- 
sized version of our DOS desktop for 
Windows that lets you try all of 
FrontRunner’s powerful features... 
absolutely free! So call today and see 
how exciting a winning DOS desktop 
can be! 


Phar Lap Software, Inc. 


60 Aberdeen Avenue, Cambridge, MA 02138 617-661-1510 eA 617-876-2972 


Phar Lap® and FrontRunner® are registered trademarks of Phar Lap Software, Inc. All other product names and company names are trademarks or registered trademarks of their respective holders. 








Circle 515 on Inquiry Card. 










































































‘lc 








PC-COMPANION Plus” 


Add a second keyboard, monitor and mouse 
to your PC up to 250 feet away! 
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© Offers conversion from RGB color 
to gray-scale 





Announcing Macintosh Support! 


Open up a new world of applications for 
your Macintosh! The new Mediator™ for Macintosh 
allows you to connect any of these PS/2 compatible 
Cybex products or PS/2 peripherals to your 
Macintosh computer. 
































































































































PC-EXPANDER Plas” 


Add up to 7 keyboards, monitors and mice 
to your PC up to 250 feet away! 

































































































































































































































































































































































































































































New KeyScan™ feature for keyboard-controlled ‘scanning oe 


Jumperless support for analog (VGA) and TTL video 


Add a second control center up to 150 feet away 


Each unit controls from 2 to 8 PCs; 
cascade up to 12 units 
e Selectable 
privacy modes 


¢ Automatic 
keyboard and 
mouse switching 





Cybex Corporation 


4912 Research Drive Huntsville, AL 35805 USA 
™ 
(205) 430-4000 (205) 430-4030 fax ) CYBEX 
PC, PC/XT, PC/AT, PS/2 and IBM are registered trademarks of IBM Corporation. Macintosh is a registered 

trademark of Apple Computer, Inc. Microsoft and Logitech are trademarks of their respective companies. 
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